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FMC CORPORATION, 
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as amended (42 U.S.C. 9606(a)) 

U.S. EPA 
Docket No.CERCLA-02-2003-2034 

ADMINISTRATIVE ORDER 
FOR REMEDIAL DESIGN AND REMEDIAL ACTION 

I. INTRODUCTION AND JURISDICTION 

1. This Administrative Order ("Order") directs the FMC Corporation ("Respondent") to design 
and implement the remedial action selected in the Record of Decision issued by the United States 
Environmental Protection Agency ("EPA") on September 30, 1997 and as further described in 
the Explanation of Significant Differences for the Higgins Disposal Superfund Site (the "Site"), 
dated December 9, 2002. This Order is issued to Respondent by the EPA under the authority 
vested in the President of the United States by section 106(a) of the Comprehensive 
Environmental Response, Compensation, and Liability Act of 1980, as amended ("CERCLA"), 
42 U.S.C. 9606(a). This authority was delegated to the Administrator of EPA on January 23, 
1987, by Executive Order 12580 (52 Fed. Reg. 2926, January 29, 1987), and was further 
delegated to EPA Regional Administrators on September 13, 1987 by EPA Delegation No. 
14-14-B. , 

II. DEFINITIONS 

2. Unless otherwise expressly provided herein, terms used in this Order which are defined in 
CERCLA or in regulations promulgated under CERCLA shall have the meaning assigned to 
them in the statute or its implementing regulations. Whenever terms listed below are used in this 
Order or in the documents attached to this Order or incorporated by reference into this Order, the 
following definitions shall apply: 

a. "CERCLA" shall mean the Comprehensive Environmental Response, Compensation, and 
Liability Act of 1980, as amended, 42 U.S.C. 9601 et seq. 
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b. "Day" shall mean a calendar day unless expressly stated to be a working day. "Working 
day" shall mean a day other than a Saturday, Sunday, or Federal holiday. In computing any 
period of time under this Order, where the last day would fall on a Saturday, Sunday, or Federal 
holiday, the period shall run until the end of the next working day. 

c. "EPA" shall mean the United States Environmental Protection Agency. 

d. "Explanation of Significant Differences"shall mean the Explanation of Significant 
Differences relating to the Site issued on December 9,2002 by the Regional Administrator, EPA 
Region 2, and all attachments thereto. The Explanation of Significant Differences is appended 
as Attachment 2 to this Order and is fully enforceable as a part of this Order. 

e. "National Contingency Plan" shall mean the National Contingency Plan promulgated 
pursuant to section 105 of CERCLA, 42 U.S.C. 9605, codified at 40 C.F.R. Part 300, including 
any amendments thereto. 

f. "NJDEP" shall mean the New Jersey Department of Environmental Protection. 

g. "Operation and Maintenance" shall mean all activities required under the Operation and 
Maintenance Plan developed by Respondent pursuant to this Order and he Statement of Work, 
and approved by EPA. 

h. "Paragraph" shall mean a portion of this Order identified by an Arabic numeral. 
/ 

i. "Performance Standards" shall mean those cleanup standards, standards of control, and 
other substantive requirements, criteria or limitations, identified in the Record of Decision, 
Explanation of Significant Differences, and Statement of Work, that the Remedial Action and 
Work required by this Order must attain and maintain. 

j. "Record of Decision" shall mean the Record of Decision relating to the Site signed on 
September 30, 1997 by the Regional Administrator, EPA Region 2, and all attachments thereto. 
The Record of Decision is appended as Attachment 1 to this Order and is fully enforceable as a 
part of this Order. 

k. "Remedial Action" shall mean those activities, except for Operation and Maintenance, to 
be undertaken by Respondent to implement the final plans and specifications submitted by 
Respondent pursuant to the Remedial Design Work Plan approved by EPA, including any 
additional activities required under Sections X, XI, XII, XIII, XIV, and XV 
of this Order. 

1. "Remedial Design" or shall mean those activities to be undertaken by Respondent to 
develop the final plans and specifications for the Remedial Action pursuant to the Remedial 
Design Work Plan. 

m. "Statement of Work" shall mean the statement of work for implementation of the 
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Remedial Design, Remedial Action, and Operation and Maintenance at the Site, as set forth in 
Attachment 3 to this Order. The Statement of Work is appended to this Order as Attachment 3 
and is incorporated into this Order and is an enforceable part of this Order. 

n. "Section" shall mean a portion of this Order identified by a Roman numeral and includes 
one or more paragraphs. 

o. "Site" shall mean the Higgins Disposal Superfund site, encompassing approximately 38 
acres, located at 121 Laurel Avenue in Kingston, Somerset County, New Jersey, as described in 
the Record of Decision and Explanation of Significant Differences. 

p. "State" shall mean the State of New Jersey. 

q. "United States" shall mean the United States of America. 

r. "Work" shall mean all activities Respondent is required to perform under this Order, 
including Remedial Design, Remedial Action, Operation and Maintenance, and all activities 
required to be undertaken pursuant to Sections VII through XXII, and XXVI of this Order. 

III. FINDINGS OF FACT 

3. The Higgins Disposal Superfund Site ("Site") is located at 121 Laurel Avenue in Kingston, 
Franklin Township, Somerset County, New Jersey. The Site consists of approximately 38 acres 
in a rural residential area. The current owner, Lisbeth Higgins, jointly owned the Site with her 
husband, Clifford Higgins, Sr., from approximately 1967 until Mr. Higgins's death in November 
1997. Mrs. Higgins currently owns and resides on the Site. From the 1950s until 1985, Mr. 
Higgins operated a waste hauling service at the Site. In addition to the waste hauling operation, 
at some point Mr. Higgins also began to operate a landfill and transfer station at the Site. 
Respondent was one of Mr. Higgins's industrial customers. 

4. In 1985, the New Jersey Department of Environmental Protection ("NJDEP") and the-
Franklin Township Health Department found that residential wells on Laurel Avenue were 
contaminated with volatile organic compounds ("VOCs"), which are CERCLA hazardous 
substances. Groundwater is a source of potable drinking water for the Site and nearby residents 
and businesses. 

5. On August 20, 1990, pursuant to section 105 of CERCLA, 42 U.S.C. 9605, EPA placed the 
Site on the National Priorities List, set forth at 40 C.F.R. Part 300, Appendix B. 

6. In 1991, EPA began the first of several removal actions at the Site. The first removal 
involved excavating and removing approximately 765 tons of soil contaminated with 
polychlorinated biphenyls ("PCBs") from the Site. 

7. From approximately October 1992 to August 1996, EPA undertook a Remedial Investigation 
and Feasibility Study ("RI/FS") for the Site, pursuant to CERCLA and the National Contingency 
Plan, 40 C.F.R. Part 300. The purpose of the RI/FS was to determine the nature and extent of 
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contamination at the Site and to evaluate remedial alternatives. 

8. The RI investigations revealed the presence of buried laboratory containers and drums in 
several areas at the Site. Many of the containers were severely corroded or leaking. Soil was 
visibly contaminated. Waste and soil samples revealed the presence of contaminants such as 
benzene; xylene; 1,1,2,2-tetrachloroethane; 1,1,1-trichloroethane; 2-chlorophenol; di-n-butyl 
phthalate; arsenic; mercury; zinc; and lead. Between 1993 and 1997, EPA's removal action 
branch excavated and removed over 7,000 buried containers and approximately 12,500 tons of 
contaminated soil from various areas at the Site. 

9. The RI investigations revealed that the groundwater beneath the Site was contaminated with 
hazardous substances such as VOCs, semi-VOCs, pesticides, and metals. 

10. The specific contaminants of concern detected in the groundwater at the Site include 
benzene; carbon tetrachloride; chlorobenzene; chloroform; 1,1-dichloroethene; 1,1,2,2-
tetrachloroethane; tetrachloroethene; trichloroethene; vinyl chloride; PCBs; antimony; arsenic; 
beryllium and manganese. 

11. In April 1997, pursuant to section 117 of CERCLA, 42 U.S.C. 9617, EPA published notice 
of the completion of the RI/FS and of the proposed plan for remedial action. EPA subsequently 
provided the public with an opportunity for comment on the remedial action EPA proposed for 
the Site. 

12. On September 30, 1997, the EPA issued its decision in a Record of Decision. The Record of 
Decision selected and described the remedial action required at the Site. The State concurred on 
the Record of Decision arid its contents. The Record of Decision is supported by an 
administrative record that contains the documents and information upon which EPA based its 
selection of the response actions. The Record of Decision is attached and is incorporated by 
reference into this Order. 

13. The remedy selected in the Record of Decision had two components: 1) provision of a public 
water supply to the residents along Laurel Avenue by extension of the existing public water 
supply line, and 2) installation of on-site extraction wells and a pipeline for the conveyance of 
the contaminated groundwater to the nearby Higgins Farm Superfund Site groundwater treatment 
plant for treatment. In 1998, Respondent performed the first component of the Record of 
Decision remedy, extension of the public water supply line, pursuant to a Unilateral 
Administrative Order, Index No. II-CERCLA-98-0107. In 1998, Respondent also excavated and 
removed contaminated soil and thousands of containers from an on-site landfill pursuant to 
Administrative Order on Consent, Index. No. II CERCLA-98-0104. 

14. Based upon new information obtained by EPA after the Record of Decision was issued, EPA 
issued an Explanation of Significant Differences on December 9, 2002. The State had a 
reasonable opportunity to review and comment on the Explanation of Significant Differences. 
The Explanation of Significant Differences documented EPA's decision to extract, treat and re­
inject contaminated groundwater on the Site instead of conveying the contaminated groundwater 
to the Higgins Farm Superfund Site for treatment and subsequent discharge. The Explanation of 
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Significant Differences is supported by an administrative record that contains the documents and 
information upon which EPA based the changes made to the remedy. The Explanation of 
Significant Differences is attached and is incorporated by reference into this Order. 

15. Many residents in the vicinity of the Site, as well as the residents on the Site, depend on 
groundwater as their potable water source. Exposure to the contaminated groundwater could 
pose a threat to any present and future residents who use the groundwater as a potable water 
source. Although a public water supply line was extended and connected to residences on Laurel 
Avenue, there remains the potential for contaminated groundwater to migrate to other residential 
wells. Approximately 10,000 people rely on groundwater as a source of drinking water within a 
three mile radius of the Site. 

16. Implementation of this Order will provide capture and treatment of contaminated 
groundwater through the construction of an on-site groundwater extraction, treatment and re-
injection system. An extraction well will capture contaminated groundwater, which will be 
piped to a treatment plant. The treated water will be re-injected into the aquifer. 

IV. CONCLUSIONS OF LAW AND DETERMINATIONS 

17. The Higgins Disposal Superfund Site is a "facility" as defined in section 101(9) of 
CERCLA, 42 U.S.C. 9601(9). 

18. Respondent is a "person" as defined in section 101(21) of CERCLA, 42 U.S.C. 9601(21). 

19. A. Respondent arranged, by contract or agreement, or otherwise, or arranged with a 
transporter for transport for disposal or treatment of hazardous substances owned or possessed by 
Respondent. Hazardous substances of the same kind as those owned or possessed by Respondent 
were present at the Site. 

B. Respondent accepted hazardous substances for transport to, and disposal or treatment at 
the Site, and selected the Site for disposal or treatment. 

20. Respondent is a "liable party" under one or more subsections of section 107(a) of 
CERCLA, 42 U.S.C. 9607(a), and is subject to this Order under section 106(a) of CERCLA, 42 
U.S.C. 9606(a). 

21. The substances listed in paragraph 10 which exist in groundwater at the Site are "hazardous 
substances" as defined in section 101(14) of CERCLA, 42 U.S.C. 9601(14). 

22. These hazardous substances have been, are being and threaten to be released from the Site 
into the groundwater beneath the Site. 

23. The past disposal and migration of hazardous substances from the Site are a "release" as that 
term is defined in section 101(22) of CERCLA, 42 U.S.C. 9601(22). 

24. The potential for future migration of hazardous substances from the Site poses a threat of a 

5 



"release" as that term is defined in section 101(22) of CERCLA, 42 U.S.C. 9601(22). 

25. The release and threat of release of one or more hazardous substances from the Site may 
present an imminent and substantial endangerment to the public health or welfare or the 
environment. 

\ 

26. The contamination and endangerment at this Site constitute an indivisible injury. The 
actions required by this Order are necessary to protect the public health, welfare, and the 
environment. 

V. NOTICE TO THE STATE 

27. On August 29,2003, prior to issuing this Order, EPA notified the State of New Jersey, 
Department of Environmental Protection, that EPA would be issuing this Order. 

VI. ORDER 

28. Based on the foregoing, Respondent is hereby ordered to comply with the following 
provisions, including but not limited to all attachments to this Order, all documents incorporated 
by reference into this Order, and all schedules and deadlines in this Order, attached to this Order, 
or incorporated by reference into this Order: 

VII. NOTICE OF INTENT TO COMPLY 

29. Respondent shall provide, not later than five (5) days after the effective date of this Order, 
written notice to EPA's Remedial Project Manager ("RPM") stating whether it will comply with 
the terms of this Order. If Respondent does not unequivocally commit to perform the Remedial 
Design and Remedial Action as provided by this Order, it shall be deemed to have violated this 
Order and to have failed or refused to comply with this Order. Respondent's written notice shall 
describe, using facts that exist on or prior to the effective date of this Order, any "sufficient 
cause" defenses asserted by Respondent under sections 106(b) and 107(c)(3) of CERCLA. The 
absence of a response by EPA to the notice required by this paragraph shall not be deemed to be 
acceptance of Respondent's assertions. 

VIII. PARTIES BOUND 

30. This Order shall apply to and be binding upon the Respondent, its directors, officers, 
employees, agents, successors, and assigns. No change in the ownership, corporate status, or 
other control of Respondent shall alter any of the Respondent's responsibilities under this Order. 

31. Respondent shall provide a copy of this Order to any prospective owners or successors 
before a controlling interest in Respondent's assets, property rights, or stock are transferred to the 
prospective owner or successor. Respondent shall provide a copy of this Order to each 
contractor, sub-contractor, laboratory, or consultant retained to perform any Work under this 
Order, within five days after the effective date of this Order or on the date such services are 
retained, whichever date occurs later. Respondent shall also provide a copy of this Order to each 
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person representing any Respondent with respect to the Site or the Work and shall condition all 
contracts and subcontracts entered into hereunder upon performance of the Work in conformity 
with the terms of this Order. With regard to the activities undertaken pursuant to this Order, each 
contractor and subcontractor shall be deemed to be related by contract to the Respondent within 
the meaning of section 107(b)(3) of CERCLA, 42 U.S.C. 9607(b)(3). Notwithstanding the 
terms of any contract, Respondent is responsible for compliance with this Order and for ensuring 
that its contractors, subcontractors and agents comply with this Order, and perform any Work in 
accordance with this Order. 

IX. WORK TO BE PERFORMED 

32. Respondent shall give EPA fourteen (14) days advance notice of all field activities to be 
performed pursuant to this Order. 

33. Respondent shall cooperate with EPA in providing information regarding the Work to the 
public. As requested by EPA, Respondent shall participate in the preparation of such 
information for distribution to the public and in public meetings which may be held or sponsored 
by EPA to explain activities at or relating to the Site. 

34. Respondent shall implement the Statement of Work found at Attachment 3 to this Order, and 
incorporated herein by reference. The Work to be performed by Respondent pursuant to this 
Order shall, at a minimum, achieve the requirements of the Performance Standards specified in 
the Record of Decision, the Explanation of Significant Differences, and in Section II of the 
Statement of Work. All work required by this Order shall be performed in a manner consistent 
with this Order and all applicable laws. Nothing in this Order or the plans or other documents 
required to be submitted pursuant to this Order or EPA's approval of those plans or other 
documents, constitutes a warranty or representation of any kind by EPA that compliance with 
those plans and this Order will achieve the requirements of the Performance Standards specified 
in the Record of Decision, the Explanation of Significant Differences, and in Section II of the 
Statement of Work, and does not foreclose EPA from seeking additional work to achieve the 
applicable performance standards. 

35. Upon approval by EPA, all work plans set forth in the Statement of Work are incorporated 
into this Order as a requirement of this Order and shall be an enforceable part of this Order. 

36. Respondent shall, prior to any off-site shipment of hazardous substances from the Site to an 
out-of-state waste management facility, provide written notification to the appropriate state 
environmental official in the receiving state and to EPA's Remedial Project Manager of such 
shipment of hazardous substances. However, the notification of shipments shall not apply to any 
off-Site shipments when the total volume of all shipments from the Site to the State will not 
exceed ten (10) cubic yards. 

a. The notification shall be in writing, and shall include the following information, where 
available: (1) the name and location of the facility to which the hazardous substances are to be 
shipped; (2) the type and quantity of the hazardous substances to be shipped; (3) the expected 
schedule for the shipment of the hazardous substances; and (4) the method of transportation. 
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Respondent shall notify the receiving state of major changes in the shipment plan, such as a 
decision to ship the hazardous substances to another facility within the same state, or to a facility 
in another state. 

b. The identity of the receiving facility and state will be determined by Respondent following 
the award of the contract for Remedial Action construction. Respondent shall provide all 
relevant information, including information under the categories noted in paragraph 36.a above, 
on the off-Site shipments as soon as practicable after the award of the contract and before the 
hazardous substances are actually shipped. 

X. FAILURE TO ATTAIN PERFORMANCE STANDARDS 

37. In the event that EPA determines that additional response activities are necessary to meet 
applicable Performance Standards, EPA may notify Respondent that additional response actions 
are necessary pursuant to Section XII of the Statement of Work. 

XI. EPA PERIODIC REVIEW 

38. Under section 121(c) of CERCLA, 42 U.S.C. 9621(c), and any applicable regulations, EPA 
may review the Site to assure that the Work performed pursuant to this Order adequately protects 
human health and the environment. Until such time as EPA certifies completion of the Work, 
Respondent shall conduct the requisite studies, investigations, or other response actions as 
determined necessary by EPA in order to permit EPA to conduct the review under section 121(c) 
of CERCLA. As a result of any review performed under this paragraph, Respondent may 
be required to perform additional work or to modify work previously performed. 

XII. ADDITIONAL RESPONSE ACTIONS 

39. EPA may determine that in addition to the work identified in this Order and attachments to 
this Order, additional response activities may be necessary to protect human health and the 
environment. If EPA determines that additional response activities are necessary, EPA may 
require Respondent to submit a work plan for additional response activities. EPA may also 
require Respondent to modify any plan, design, or other deliverable required by this Order, 
including any approved modifications. 

40. Not later than thirty (30) days after receiving EPA's notice that additional response activities 
are required pursuant to this Section, Respondent shall submit a work plan for the response 
activities to EPA for review and approval. Upon approval by EPA, the work plan is incorporated 
into this Order as a requirement of this Order and shall be an enforceable part of this Order. 
Upon approval of the work plan by EPA, Respondent shall implement the work plan according 
to the standards, specifications, and schedule in the approved work plan. Respondent shall notify 
EPA of their intent to perform such additional response activities within seven (7) days after 
receipt of EPA's request for additional response activities. 

XIII. ENDANGERMENT AND EMERGENCY RESPONSE 
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41. In the event of any action or occurrence during the performance of the work which causes or 
threatens to cause a release of a hazardous substance or which may present an immediate threat 
to public health or welfare or the environment, Respondent shall immediately take all 
appropriate action to prevent, abate, or minimize the threat, and shall immediately notify EPA's 
Remedial Project Manager (RPM). If the EPA RPM is unavailable, Respondent shall notify the 
EPA Regional Duty Officer at (732) 548-8730, the EPA Regional Emergency 24-hour telephone 
number, of the incident or site conditions. Respondent shall take such action in consultation with 
EPA's RPM or other available authorized EPA officer and in accordance with all applicable 
provisions of the Health and Safety Plans and the Contingency Plans, and any other applicable 
plans or documents developed pursuant to this Order and Statement of Work. 

42. Nothing in the preceding paragraph shall be deemed to limit any authority of the United 
States to take, direct, or order all appropriate action to protect human health and the environment 
or to prevent, abate, or minimize an actual or threatened release of hazardous substance on, at, or 
from the Site. i 

XIV. EPA REVIEW OF SUBMISSIONS 

43. After review of any deliverable, plan, report or other item which is required to be submitted 
for review and approval pursuant to this Order, EPA may: (a) approve the submission; (b) 
approve the submission with modifications; (c) disapprove the submission and direct Respondent 
to re-submit the document after incorporating EPA's comments; or (d) disapprove the submission 
and assume responsibility for performing all of any part of the response action. As used in this 
Order, the terms "approval by EPA," "EPA approval," or a similar term means the action 
described in paragraph (a) or (b) of this paragraph. 

44. In the event of approval or approval with modifications by EPA, Respondent shall proceed 
to take any action required by the plan, report, or other item, as approved or modified by EPA. 

45. Upon receipt of a notice of disapproval or a request for a modification, Respondent shall, 
within twenty-one (21) days or such longer time as specified by EPA in its notice of disapproval 
or request for modification, correct the deficiencies and resubmit the plan, report, or other item 
for approval. Notwithstanding the notice of disapproval, or approval with modifications, 
Respondent shall proceed, at the direction of EPA, to take any action required by any 
non-deficient portion of the submission. 

46. If any submission is not approved by EPA, Respondent shall be deemed to be in violation of 
this Order. 

XV. PROGRESS REPORTS 

47. In addition to the other deliverables set forth in this Order, Respondent shall provide 
monthly progress reports to EPA with respect to actions and activities undertaken pursuant to 
this Order. The progress reports shall be submitted on or before the last day of each 
month following the effective date of this Order. Respondent's obligation to submit progress 
reports continues until EPA gives Respondent written notice under Section XVI of the Statement 
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of Work. At a minimum these progress reports shall: (1) describe the actions which have been 
taken to comply with this Order during the prior month; (2) include all results of sampling and 
tests and all other data received by Respondent and not previously submitted to EPA; (3) 
describe all work planned for the next month with schedules relating such work to the overall _ 
project schedule for Remedial Design/Remedial Action completion; and (4) describe all 
problems encountered and any anticipated problems, and actual or anticipated delays, and 
solutions developed and implemented to address any actual or anticipated problems or delays. 

XVI. QUALITY ASSURANCE, SAMPLING AND DATA ANALYSIS 

48. Respondent shall use the quality assurance, quality control, and chain of custody procedures 
described in the "EPA Requirements for Quality Assurance Project Plans (QA/R-5)" (EPA 
240/B-01/003, March 2001) and "Guidance for Quality Assurance Project Plans (QA/R-5)" 
(EPA 600/R-98/018, February 1998), and any amendments to these documents while conducting 
all sample collection and analysis activities required herein by any plan. To provide quality 
assurance and maintain quality control, Respondent shall: 

a. Use only laboratories which have a documented quality system that complies with 
ANSI/ASQC E-4-1994, "Specifications and Guidelines for Quality Systems for Environmental 
Data Collection and Environmental Technology Programs (American National Standard, January 
5, 1995) and "EPA Requirements for Quality Management Plans (QA/R-2)" (EPA/240/B-
01/002, March 2001) or equivalent documentation as determined by EPA. EPA may consider 
laboratories accredited under the National Environmental Laboratory Accreditation Program 
(NELAP) to meet the quality system requirements. 

b. Ensure that the laboratories used by Respondent for analyses, performs according to a 
method or methods deemed satisfactory to EPA and submits all protocols to be used for analyses 
to EPA at least fourteen (14) days before beginning analysis. 

c. Ensure that EPA personnel and EPA's authorized representatives are allowed access to the 
laboratory and personnel utilized by the Respondent(s) for analyses. 

49. Respondent shall notify EPA not less than fourteen (14) days in advance of any sample 
collection activity. At the request of EPA, Respondent shall allow split or duplicate samples to 
be taken by EPA or its authorized representatives, of any samples collected by Respondent with 
regard to the Site or pursuant to the implementation of this Order. In addition, EPA shall have 
the right to take any additional samples that EPA deems necessary. 

XVII. COMPLIANCE WITH APPLICABLE LAWS 

50. All activities by Respondent pursuant to this Order shall be performed in accordance with 
the requirements of all Federal and state laws and regulations. EPA has determined that the 
activities contemplated by this Order are consistent with the National Contingency Plan. 

51. Except as provided in section 121(e) of CERCLA and the National Contingency Plan, no 
permit shall be required for any portion of the Work conducted entirely on-Site. Where any 
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portion of the Work requires a Federal or state permit or approval, Respondent shall submit 
timely applications and take all other actions necessary to obtain and to comply with all such 
permits or approvals. 

52. This Order is not, and shall not be construed to be, a permit issued pursuant to any Federal or 
state statute or regulation. 

53. All materials removed from the Site shall be disposed of or treated at a facility approved by 
EPA's RPM and in accordance with section 121(d)(3) of CERCLA, 42 U.S.C. 9621(d)(3); with 
the U.S. EPA "Revised Off-Site policy," OSWER Directive 9834.11, November 13,1987; and 
with all other applicable Federal, state, and local requirements, including but not limited to EPA 
"off-site" regulations published on Sept. 22, 1993, 58 FR 49200, 49201. 

XVIII. REMEDIAL PROJECT MANAGER 

54. All communications, whether written or oral, from Respondent to EPA shall be directed to 
EPA's Remedial Project Manager or Alternate Remedial Project Manager. Respondent shall 
submit to EPA two copies of all documents, including plans, reports, and other correspondence, 
which are developed pursuant to this Order, and shall send these documents by certified mail, 
return receipt requested. 

EPA's Remedial Project Manager is: 

Michael Zeolla 
U.S. Environmental Protection Agency 

Emergency and Remedial Response Division 
290Broadway 

New York, New York 10007-1866 
(212) 637-4376 

55. EPA has the unreviewable right to change its Remedial Project Manager. If EPA changes its 
Remedial Project Manager, EPA will inform Respondent in writing of the name, address, and 
telephone number of the new Remedial Project Manager. 

56. EPA's RPM shall have the authority lawfully vested in a Remedial Project Manager and 
On-Scene Coordinator (OSC) by the National Contingency Plan, 40 C.F.R. Part 300. EPA's 
RPM shall have authority, consistent with the National Contingency Plan, to halt any work 
required by this Order, and to take any necessary response action. 

57. Within ten (10) days after the effective date of this Order, Respondent shall designate a 
Project Coordinator and shall submit the name, address, and telephone number of the Project 
Coordinator to EPA for review and approval. Respondent's Project Coordinator shall be 
responsible for overseeing Respondent's implementation of this Order. If Respondent wishes to 
change his/her Project Coordinator, Respondent shall provide written notice to EPA, five (5) 
days prior to changing the Project Coordinator, of the name and qualifications of the new Project 
Coordinator. Respondent's selection of a Project Coordinator shall be subject to EPA approval. 

11 



/ 

XIX. ACCESS TO SITE NOT OWNED BY RESPONDENT 

58. If the Site, or an off-Site area that is to be used for access, property where documents 
required to be prepared or maintained by this Order are located, or other property subject to or 
affected by the clean up, is owned in whole or in part by parties other than those bound by this 
Order, Respondent will obtain, or use its best efforts to obtain, site access agreements from the 
present owner within fourteen (14) days of the effective date of this Order. Such agreements 
shall provide access for EPA, its contractors and oversight officials, the state and its contractors, 
and Respondent or Respondent authorized representatives and contractors, and such agreements 
shall specify that Respondent is not EPA's representative with respect to liability associated with 
Site activities. Respondent shall save and hold harmless the United States and its officials, 
agents, employees, contractors, subcontractors, or representatives for or from any and all claims 
or causes of action or other costs incurred by the United States including but not limited to 
attorneys fees and other expenses of litigation and settlement arising from or on account of acts 
or omissions of Respondent, its officers, directors, employees, agents, contractors, 
subcontractors, and any persons acting on their behalf or under their control, in carrying out 
activities pursuant to this Order, including any claims arising from any designation of 
Respondent as EPA's authorized representative(s) under section 104(e) of CERCLA. Copies of 
such agreements shall be provided to EPA prior to Respondent's initiation of field activities. 
Respondent's best efforts shall include providing reasonable compensation to any off-Site 
property owner. If access agreements are not obtained within the time referenced above, 
Respondent shall immediately notify EPA of its failure to obtain access. Subject to the United 
States' non-reviewable discretion, EPA may use its legal authorities to obtain access for the 
Respondent, may perform those response actions with EPA contractors at the property in 
question, or may terminate the Order if Respondent cannot obtain access agreements. 
Notwithstanding any provision of this Order, EPA retains all of its access authorities and rights, 
including enforcement authorities related thereto, under CERCLA, RCRA and any other 
applicable statute or regulations. 

XX. SITE ACCESS AND DATA/DOCUMENT AVAILABILITY 

59. Respondent shall allow EPA and its authorized representatives and contractors to enter and 
freely move about all property at the Site and off-Site areas subject to or affected by the work 
under this Order or where documents required to be prepared or maintained by this Order 
are located, for the purposes of inspecting conditions, activities, the results of activities, records, 
operating logs, and contracts related to the Site or Respondent and its representatives or 
contractors pursuant to this Order; reviewing the progress of the Respondent in carrying out the 
terms of this Order; conducting tests as EPA or its authorized representatives or contractors deem 
necessary; using a camera, sound recording device or other documentary type equipment; and 
verifying the data submitted to EPA by Respondent. Respondent shall allow EPA and its 
authorized representatives to enter the Site, to inspect and copy all records, files, photographs, 
documents, sampling and monitoring data, and other writings related to work undertaken in 
carrying put this Order. Nothing herein shall be interpreted as limiting or affecting EPA's right 
of entry or inspection authority under Federal law. 

60. Respondent may assert a claim of business confidentiality covering part or all of the 
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information submitted to EPA pursuant to the terms of this Order under 40 C.F.R. 2.203, 
provided such claim is not inconsistent with section 104(e)(7) of CERCLA, 42 U.S.C. 9604(e)(7) 
or other provisions of law. This claim shall be asserted in the manner described by 40 C.F.R. 
2.203(b) and substantiated by Respondent at the time the claim is made. Information determined 
to be confidential by EPA will be given to protection specified in 40 C.F.R. Part 2. If no such 
claim accompanies the information when it is submitted to EPA, it may be made available to the 
public by EPA or the state without further notice to the Respondent. Respondent shall not assert 
confidentiality claims with respect to any data related to Site conditions, sampling, or 
monitoring. 

61. Respondent shall maintain for the period during which this Order is in effect, an index of 
documents that Respondent claims contain confidential business information. The index shall 
contain, for each document, the date, author, addressee, and subject of the document. Upon 
written request from EPA, Respondent shall submit a copy of the index to EPA. 

XXI. RECORD PRESERVATION 

62. Respondent shall provide to EPA upon request, copies of all documents and information 
within their possession and/or control or that of their contractors or agents relating to activities at 
the Site or to the implementation of this Order, including but not limited to sampling, analysis, 
chain of custody records, manifests, trucking logs, receipts, reports, sample traffic routing, 
correspondence, or other documents or information related to the Work. Respondent shall also 
make available to EPA for purposes of investigation, information gathering, or testimony, their 
employees, agents, or representatives with knowledge of relevant facts concerning the 
performance of the Work, 

63. Until ten (10) years after EPA provides notice pursuant to Section XVI of the Statement of 
Work, Respondent shall preserve arid retain all records and documents in its possession or 
control, including the documents in the possession or control of their contractors and agents on 
and after the effective date of this Order that relate in any manner to the Site. At the conclusion 
of this document retention period, Respondent shall notify the United States at least ninety (90) 
calendar days prior to the destruction of any such records or documents, and upon request by the 
United States, Respondent shall deliver any such records or documents to EPA. 

64. Until ten (10) years after EPA provides notice pursuant to Section XVI of the Statement of 
Work, Respondent shall preserve, and shall instruct their contractors and agents to preserve, all 
documents, records, and information of whatever kind, nature or description relating to the 
performance of the Work. Upon the conclusion of this document retention period, Respondent 
shall notify the United States at least ninety (90) days prior to the destruction of any such 
records, documents or information, and, upon request of the United States, Respondent shall 
deliver all such documents, records, and information to EPA. 

65. Within 30 days after the effective date of this Order, Respondent shall submit a written . 
certification to EPA's RPM that it has not altered, mutilated, discarded, destroyed or otherwise 
disposed of any records, documents or other information relating to its potential liability with 
regard to the Site since notification of potential liability by the United States or the State or the 
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filing of suit against it regarding the Site. Respondent shall not dispose of any such documents 
without prior approval by EPA. Respondent shall, upon EPA's request and at no cost to EPA, 
deliver the documents or copies of the documents to EPA. 

XXII. DELAY IN PERFORMANCE 

66. Any delay in performance of this Order that, in EPA's judgment, is not properly justified by 
Respondent under the terms of this paragraph shall be considered a violation of this Order. Any 
delay in performance of this Order shall not affect Respondent's obligations to fully perform all 
obligations under the terms and conditions of this Order. 

67. Respondent shall notify EPA of any delay or anticipated delay in performing any 
requirement of this Order. Such notification shall be made by telephone to EPA's RPM or 
alternate RPM within forty eight (48) hours after Respondent first knew or should have known 
that a delay might occur. Respondent shall adopt all reasonable measures to avoid 
or minimize any such delay. Within five (5) business days after notifying EPA by telephone, 
Respondent shall provide written notification fully describing the nature of the delay any 
justification for delay, any reason why Respondent should not be held strictly accountable for 
failing to comply with any relevant requirements of this Order, the measures planned and taken 
to minimize the delay, and a schedule for implementing the measures that will be taken to 
mitigate the effect of the delay. Increased costs or expenses associated with implementation of 
the activities called for in this Order is not a justification for any delay in performance. 

XXIII. ASSURANCE OF ABILITY TO COMPLETE WORK 

68. Respondent shall demonstrate its ability to complete the Work required by this Order and to 
pay all claims that arise from the performance of the Work by obtaining and presenting to EPA 
within thirty (30) days after approval of the Remedial DesignWork Plan, one of the following: 
(1) a performance bond; (2) a letter of credit; (3) a guarantee by a third party; or (4) internal 
financial information to allow EPA to determine that Respondent has sufficient assets available 
to perform the Work. Respondent shall demonstrate financial assurance in an amount no less 
than the estimate of cost for the remedial design and remedial action contained in the Record of 
Decision for the Site. If Respondent seeks to demonstrate ability to complete the remedial action 
by means of internal financial information, or by guarantee of a third party, they shall re-submit 
such information annually, on the anniversary of the effective date of this Order. If EPA 
determines that such financial information is inadequate, Respondent shall, within thirty (30) 
days after receipt of EPA's notice of determination, obtain and present to EPA for approval one 
of the other three forms of financial assurance listed above. 

69. At least seven (7) days'prior to commencing any work at the Site pursuant to this Order, 
Respondent shall submit to EPA a certification that Respondent or its contractors and 
subcontractors have adequate insurance coverage or have indemnification for liabilities for 
injuries or damages to persons or property which may result from the activities to be conducted 
by or on behalf of Respondent pursuant to this Order. Respondent shall ensure that such 
insurance or indemnification is maintained for the duration of the Work required by this Order. 
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XXIV. UNITED STATES NOT LIABLE 

70. The United States, by issuance of this Order, assumes no liability for any injuries or 
damages to persons or property resulting from acts or omissions by Respondent, or its directors, 
officers, employees, agents, representatives, successors, assigns, contractors, or consultants in 
carrying out any action or activity pursuant to this Order. Neither EPA nor the United States 
may be deemed to be a party to any contract entered into by Respondent or its directors, officers, 
employees, agents, successors, assigns, contractors, or consultants in carrying out any action or 
activity pursuant to this Order. 

XXV. ENFORCEMENT AND RESERVATIONS 

71. EPA reserves the right to bring an action against Respondent under section 107 of CERCLA, 
42 U.S.C. 9607, for recovery of any response costs incurred by the United States related to this 
Order and not reimbursed by Respondent. This reservation shall include but not be limited to 
past costs, direct costs, indirect costs, the costs of oversight, the costs of compiling the cost 
documentation to support oversight cost demand, as well as accrued interest as provided in 
section 107(a) of CERCLA. 

72. Notwithstanding any other provision of this Order, at any time during the response action,. 
EPA may perform its own studies, complete the response action (or any portion of the response 
action) as provided in CERCLA and the National Contingency Plan, and seek reimbursement 
from Respondent for its costs, or seek any other appropriate relief. 

73. Nothing in this Order shall preclude EPA from taking any additional enforcement actions, 
including modification of this Order or issuance of additional Orders, and/or additional remedial 
or removal actions as EPA may deem necessary, or from requiring Respondent in the future to 
perform additional activities pursuant to CERCLA, 42 U.S.C. 9606(a), et seq., or any other 
applicable law. Respondent shall be liable under CERCLA section 107(a), 42 U.S.C. 9607(a), 
for the costs of any such additional actions. 

74. Notwithstanding any provision of this Order, the United States hereby retains all of its 
information gathering, inspection and enforcement authorities and rights under CERCLA, RCRA 
and any other applicable statutes or regulations. 

75. Respondent shall be subject to civil penalties under section 106(b) of CERCLA, 42 U.S.C. 
9606(b), of not more than $27,500 for each day in which Respondent willfully violates, or fails 
or refuses to comply with this Order without sufficient cause. In addition, failure to properly 
provide response action under this Order, or any portion hereof, without sufficient cause, may 
result in liability under section 107(c)(3) of CERCLA, 42 U.S.C. 9607(c)(3), for punitive 
damages in an amount at least equal to, and not more than three times the amount of any costs 
incurred by the Fund as a result of such failure to take proper action. 

76. Nothing in this Order shall constitute or be construed as a release from any claim, cause of 
action or demand in law or equity against any person for any liability it may have arising out of 
or relating in any way to the Site. 

15 



77. If a court issues an order that invalidates any provision of this Order or finds that 
Respondent has sufficient cause not to comply with one or more provisions of this Order, 
Respondent shall remain bound to comply with all provisions of this Order not invalidated by the 
court's order. 

XXVI. ADMINISTRATIVE RECORD 

78. Upon request by EPA, Respondent must submit to EPA all documents related to the selection 
of the response action for possible inclusion in the administrative record file. 

XXVII. EFFECTIVE DATE AND COMPUTATION OF TIME 

79. This Order shall be effective thirty (30) after the Order is signed by the Regional 
Administrator. All times for performance of ordered activities shall be calculated from this 
effective date. -

XXVIII. ATTACHMENTS 

80. The following attachments are incorporated into this Order: 

a. Attachment 1 is the Record of Decision. 

b. Attachment 2 is the Explanation of Significant Differences. 

c. Attachment 3 is the Statement of Work. 

XXIX. OPPORTUNITY TO CONFER 

81. Respondent may, within seven (7) days after the date this Order is signed, request a 
conference with EPA to discuss this Order. If requested, the conference shall occur within ten 
(10) days of Respondent's request for a conference at EPA's offices at 290 Broadway, New 
York, New York. 

82. The purpose and scope of the conference shall be limited to issues involving the 
implementation of the response actions required by this Order and the extent to which 
Respondent intends to comply with this Order. This conference is not an evidentiary hearing, 
and does not constitute a proceeding to challenge this Order. It does not give Respondent a right 
to seek review of this Order, or to seek resolution of potential liability, and no official 
stenographic record of the conference will be made. At any conference held pursuant to 
Respondent's request, Respondent may appear in person or by an attorney or other representative. 

83. Requests for a conference must be by telephone followed by written confirmation mailed that 
day to Michael Zeolla, Remedial Project Manager, 290 Broadway, New York, New York 10007-
1866 (telephone number 212-637-4736). 
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So Ordered, this day of , 2003. 

By: /u 
Regiorfa Administrator 
U.S./Environmental Protei ion Agency 
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DECLARATION STATEMENT 

RECORD OF DECISION 

HIGGINS FARM 

SITE NAME AND LOCATION 

Higgins Farm 
Franklin Township, Somerset County, New Jersey 

STATEMENT OF BASIS AND PURPOSE 

This decision document presents the selected remedial action for the Higgins'Farm-
site, which w»s chosen in accordance with the requirements of the Comprehensive' 
Environmental Response, Compensation and Liability Act of 1980, as amended, and-
to the extent practicable, the National Oil and Hazardous Substances Pollution 
Contingency Plan. This decision document explains the factual and legal basis for 
selecting the remedy for the second operable unit at this site! The information 
supporting this remedial action decision is contained in the administrative record. 

ASSESSMENT OF THE SITE 

Actual or threatened releases of hazardous substances from the Higgins Farm site, 
if not addressed by implementing the response action selected in this Record of 
Decision, may present an imminent and substantial threat to public health, welfare, or 
the environment. 

DESCRIPTION OF THE SELECTED REMEDY 

The remedy described in this document represents the second operable unit for the 
Higgins Farm site. The first operable unit, which involved an interim ground water 
remedy, provided for the installation of a water line to supply area residents with an 
alternate water supply. The remedial action selected in this Record of Decision 
provides a permanent solution for contaminated ground water at the site. The soils 
on the site do not appear to pose an unacceptable health risk; therefore, no remedial 
action for site soils is anticipated. 

The major components of the selected remedy include the following: 

Installation of ground water extraction wells around the perimeter of the 
site and the source areas; 



) 
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Construction of an on-site treatment plant to treat the co* laminated 
giwjnd water; 

Discharge of the treated ground water to an on-site surface water body; 

Implemenu^on of a sampling program involving monitoring wells and 
downgradient residential wells to evaluate off-site migration and the 
effectiveness of the ground water extraction system; 

Limited investigations to confirm that all sources of contamination have 
been identified; and 

Removal and proper disposal of contaminated materials which were 
generated firing previous site stabilization and remedial investigation 
activities "*at are presently stored on the site. 

STATUTORY DETERMINATIONS 

The selected remedy is protective of human health and the environment, complies with 
Federal and State requirements that are applicable or relevant and appropriate to the . 
extent practicable given the unpredictable nature of the fractured bedrock and > 
stringent surface water discharge standards, and is cost effective. Requirements 
which cannot be achieved by the remedy may be waived pursuant to Section 121 of 
the Comprehensive Environmental Response, Compensation and Liability Act, as 
amended. The selected remedy utilizes permanent solutions and alternative treatment 
(or resource recovery) technologies to the maximum extent practicable and satisfies 
the statutory preference for remedies that employ treatment that reduces toxicity, 
mobility, or volume as a principal element. 

Because this remedy may result in hazardous substances remaining at the site above 
health-based levels, a review will be conducted within five years after commencement 
of the remedial action to ensure that It continues to provide adequate protection of 
human health and the environment. 
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DECISION SUMMARY 

RECORD OF DECISION 

HIGGINS FARM 

SITE LOCATION AND DESCRIPTION 

The Higgins Farm site (the site) is located in a rural residential area on Route '18 in 
Franklin Township, Somerset County, New Jersey. The site, which is approximate^ 75 
acres in size is owned by Mr. Clifford Higgins Sr., and is operated as a cattle farm 
(see Figure 1). It is primarily pasture land and is relatively flat and poorly drained. 
There are two residences located on the site, and other residences bordering the site 
to the northeast and northwest. Trap Rock Industries' Kingston Quarry borders the 
site to the south. Figure 2 shows the site boundaries and major features. 

Two 3,OCX) gallon holding tanks containing contaminated water, two emr y 10,000 
gallon holding tanks, and drums containing material generated during removal and 
remedial investigation field activities are located in the northern portion of the site. A 
barn housing excavated containers, drums and roll-off containers of contaminated 
soils are also located in this area, which is referred to as the excavation pit area. A 
chain link fence surrounds the tanks, the barn and the area where the drums and 
containers were excavated. The tanks and the barn were installed during emergency 
response activities conducted by the U.S. Environmental Protection Agency (EPA). A 
berm was constructed to prevent runoff from this area onto the remainder of the site. 

A small fenced area, which is referred to as the New Jersey Department of 
Environmental Protection and Energy (NJDEPE) fenced area, where buried drums 
were discovered during test pit excavation activities, is located in the southwest portion 
of the site. Demolition debris, including bricks, asphalt, metal scrap, and concrete, is 
also found near the drum burial area. 

The topography of the site is generally flat, but slopes gently down to the southeast. 
A minor drainage area and pond exist in the southeastern corner of the site. Water 
from the pond discharges through an unnamed tributary to Carters Brook, 
approximately 2,000 feet to the east. 

Approximately 545 residential and two municipal water supply wells are located within 
three miles of the site. Within this radius, approximately 3,200 people rely on ground 
water for their drinking water source. The nearest downgradient public supply wells 
are three wells operated by the Town of South Brunswick and are located 
approximately 3.5 miles southeast of the site. 



SITE HISTORY AND ENFORCEMENT ACTIVITIES 

The Higgins Farm site was used for the disposal of hazardous wastes, including 
hazardous substances, under the Comprehensive Environmental Response, 
Compensation and Liability Act, as amended (CERCLA). Aerial photographs covering 
the period from 1940 to 1983 show disturbed areas in the area of the NJDEPE fenced 
area and east of the excavation pit area (see Figure 2). During the 1960s, municipal 
sludge and penicillin wastes were used as fertilizers on Higgins Farm. In December 
1985, the Franklin Township Health Department reported to NJDEPE that elevated 
levels of chlorobenzene existed in a potable well located at Route 518, Franklin 
Township, Somerset County, New Jersey. NJDEPE investigated and discovered the 
presence of a drum burial dump at the site approximately forty yards from the 
contaminated well. 

On January 2,1986, NJDEPE investigated drum excavation activities initiated at the 
site by Mr. Higgins. The excavation was halted by NJDEPE as the activity had not 
been approved. The NJDEPE issued a directive to Mr. Higgins on February 24,19WJ 
instructing him to implement a remedial action plan. 

On April 7,1986, O.H. Materials, a contractor employed by Mr. Higgins recommenced 
excavation of buried drums with NJDEPE approval. Approximately fifty containers, 
including drums, were excavated. During excavation activities, some containers were 
punctured and their contents spilled onto the ground as the drums were excavated. 
Liquids were pumped from the excavation pit to a holding tank and visibly 
contaminated soils were placed in roll-off containers. Due to payment disputes, 
Mr. Higgins terminated O.H. Materials' activities at the site after several days. 

On April 26, 1986, NJDEPE sampled ten residential wells in the vicinity of the site and 
discovered that three wells were contaminated with volatile organic compounds 
(VOCs). Nine of the ten residential wells were resampled by NJDEPE in August 1986. 
The analysis confirmed the presence of volatile organic contamination in the ground 
water. 

On May 8,1986, NJDEPE personnel inspected Higgins Farm and collected soil 
samples from the site, including the excavation pit area. Analysis of these samples 
indicated the presence of volatile organic compounds, pesticides, metals, dioxins and 
furans in the soils at the site. On July 3,1986, NJDEPE collected another sample from 
the vicinity of the drum excavation pit. Analysis confirmed the presence of dioxins and 
associated furans. 

On August 27,1986, NJDEPE personell collected 27 surface soil samples from the 
site. Samples were collected from an adjacent residence, the excavation pit area, and 
the two roll-off containers. Samples were analyzed for dioxins and furans. Analysis 
confirmed the presence of dioxins and associated furans. 
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In November 1986, NJDEPE established a "well impact area" near the Higgins Farm 
site, restricting installation of new wells within the affected area. Thirty-one residences 
were included within the well impact area at Higgins Farm. This well restriction has 
since been removed by the NJDEPE. 

In March 1987, EPA responded to the presence of contamination in drinking water 
wells neighboring the site by providing bottled water to potentially impacted area 
residents. At that time, EPA explained that it would provide bottled water as an interim 
solution until an alternate water supply could be arranged by NJDEPE. Thereafter, 
NJDEPE determined that the most appropriate method to supply potable water was to 
install individual carbon units at the potentially impacted homes. NJDEPE installed the 
carbon fitter units during the spring/summer of 1989, at which time bottled water 
delivery was discontinued. The carbon filter units were intended to limit ingestion of 
volatile organic compounds and mitigate the potential for human exposure via 
inhalation of volatile organic compounds through household use. 

In March 1987, NJDEPE formally requested that EPA assume the lead role in 
mitigating the Higgins Farm site. On April 8,1987, EPA initiated activities to stabilize 
the site and to control the release of hazardous substances into the environment. The 
following actions were undertaken: 

a. the construction of a barn to house contaminated material, including 
but not limited to, overpacked drums and roll-off containers; 

b. the excavation pit was drained, lined and backfilled; 

c. the pumped liquids were treated and stored in holding tanks; and 

d. the excavation pit area was fenced to prevent access by unauthorized 
persons. 

In December 1989, NJDEPE advised EPA that it could not monitor and maintain the 
carbon units beyond the spring of 1990. On February 2,1990, EPA authorized 
$625,320 to monitor and maintain the carbon filter units for approximately two years. 

The site was proposed for inclusion on the National Priorities List (NPL) in June 1988. 
EPA began investigations to identify potentially responsible parties (PRPs) for the 
contamination at the site. In March 1989, the site was formally placed on the NPL, 
thus making it eligible for federal funds to investigate the extent of contamination and 
to clean up the site. In March 1989, EPA notified six PRPs of their potential liability. 
EPA offered these PRPs the opportunity to conduct or finance the Remedial 
Investigation and Feasibility Study (RJ/FS) for the site; however, the PRPs declined to 
accept EPA's offer. 



As a result, EPA allocated funds for the studies to be conducted under EPA 
supervision through Its contractors. EPA has since identified one additional PRP, who 
also decli'ier1 to conduct or finance the RI/FS. 

On October 17,1989, EPA offered the PRPs the opportunity to install a water line 
along Route 518 to service the residents impacted and potentially impacted by the 
Higgins Farm site to provide a permanent solution to the water supply problem. In 
February 1990, EPA informed the seven PRPs that the Agency had not received an 
acceptable offer to install the public water supply. 

On March 20,1990, EPA issued an Administrative Order to Mr. & Mrs. Clifford Higgins 
Sr. to install the water line. Mr. & Mrs. Higgins have failed to comply with the order. 

In June 1990, EPA released the Focused Feasibility Study (FFS) report and EPA's 
Proposed Plan for the construction of a water line extension to provide the potentially 
affected residents with an alternate water supply. A public comment period was 
provided, beginning on June 28 and ending on July 30,1990. 

On September 24,1990, EPA issued a first Record of Decision (ROD) which selected • 
an interim remedy to connect the potentially affected residents to an existing water 
supply. The design of the water line has been completed and all necessary approvals 
from the Township of South Brunswick to connect to its water supply have been 
obtained. Construction of the water line is scheduled to begin in the near future. 

Between March 1990 and July 1992, EPA conducted an RI/FS to define the nature 
and extent of contamination at the site. 

In August 1992, EPA's removal program completed the excavation of 94 drums and 
contaminated soils which were discovered during test pit excavation activities in the 
NJDEPE fenced area. Arrangements are currently being made for the proper disposal 
of these drums and contaminated soils. 

HIGHLIGHTS OF COMMUNITY PARTICIPATION 

A Community Relations Plan (CRP) for the Higgins Farm site was finalized in March 
1990. The CRP lists contacts and interested parties throughout government and the 
local community. It also establishes communication pathways to ensure timely 
dissemination of pertinent information. 

The RI/FS reports and the Proposed Plan for the second operable unit ground-water 
remedy were released to the public for comment on July 15,1992. These documents 
were made available to the public in the administrative record file at Information 
Repositories at the Mary Jacobs Memorial Library, the Franklin Township Library and 
at EPA's Region II Office in New York City. The notice of availability for these 
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documents was published in Tha Home News on July, 15,1992. A public comment 
period was held from July 15 to September 18,1992, due to a request to extend the 
comment period. In p jcfion, a public meeting was held on August 3,1992, to present 
the Proposed Plan f.r the site. At this meeting, representatives from EPA answered 
questions regarding remedial alternatives under consideration and problems at the 
site. All comments which were received by EPA prior to the end of the public 
comment period, including those expressed verbally at the public meeting, are 
addressed in the Responsiveness Summary which is attached as Appendix I to this 
Record of Decision. 

SCOPE AND ROLE OF RESPONSE ACTION WITHIN SITE STRATEGY 

This is the second of two operable units for the site. The first operable unit provided 
potentially affected residents located on Route 518 with an alternate water supply to 
prevent ingestion of contaminated ground water. The primary objectives of the 
second operable unit, as authorized by this ROD, are to capture and treat the bulk of 
ground-water contamination found on the site and limit future migration of contami­
nated ground water to off-site areas. 

Many residents in the vicinity of the site depend on ground water as a potable water 
source. Although the first operable unit provided some area residents with an 
alternate water supply, there remains the potential for contaminated ground water to 
migrate from the site to other residential wells. As determined in the risk assessment, 
exposure to the contaminated ground water could pose a threat to residents who 
utilize ground water as their potable water supply. Therefore, this action is necessary 
to treat the contaminated ground water at the site, and restrict the off-site migration of 
contaminants. 

In addition, as described below, the risk assessment concluded that exposure to site 
soils does not pose a significant risk, with the exception of the soils located in the 
NJDEPE fenced area which are being addressed as part of the removal action 
described above. No further action is considered necessary for soils although, as 
discussed below under Description of Alternatives, confirmatory sampling will be 
performed to ensure that all contaminant sources have been identified. Therefore, this 
second operable unit remedy focuses solely on ground-water remediation. 

SUMMARY OF SITE CHARACTERISTICS 

EPA contracted Malcolm" Pirnie and CH2M Hill to conduct a Remedial Investigation in 
late Summer 1989. The purpose of the Rl was to accomplish the following: 

identify the nature and extent of contaminant source areas; 

define contamination of ground water, soils, surface water and sediment, 
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characterize site hydrogeology; and 

determine the risk tr ni. man health and the environment posed by the 
site. 

The Rl tasks conducted to accomplish each of these objectives are listed in Table 1. 

Rl field work was conducted in two phases: from March 1990 through January 1992, 
and from February 1992 through March 1992. Ground-water, surface and subsurface 
soil, surface-water, sediments and suspected source area (through test pit excavation) / 
samples were collected and analyzed during Phase I of the Rl. Phase II of the Rl, 
which included the excavation of additional test pits and sampling, was conducted to 
investigate other potential sources of contamination. In addition, hydrogeologic 
studies were conducted using information obtained during the Rl. The results of the 
Rl are summarized as follows. 

Sits Hvdrolaeoloav 

The geology of the site is characterized as unconsolidated material underlain by 
fractured bedrock. Figure 3 shows a generalized geologic cross section of the site. 
Hydrogeologic testing of monitoring wells installed in both the overburden and 
bedrock zones were used to determine site hydrogeology, hydraulic conductivity, 
ground-water flow directions and velocity, and the vertical gradient between the two 
water-bearing zones. Results of the hydrogeologic studies indicate that ground water 
flows through poorly distributed fractures in the bedrock beneath the site, resulting in 
heterogeneous aquifer conditions. Aquifer anisotropy, which causes ground water to 
flow preferentially through these fractures, along with the heterogenous conditions, 
result in complex ground-water flow patterns which make it extremely difficult to 
ascertain the pattern of local ground-water flow. Detailed results of the hydrogeologic 
studies can be found in the Remedial Investigation report. 

firound-Water Investigation 

Ground-water samples were collected from seven shallow and eight deep on-site 
monitoring wells. In addition, five residential wells in the vicinity of the site were 
sampled (see Figure 4). As shown in Table 2, analytical results indicate that numerous 
contaminants, including volatile organic compounds and metals, are present above 
federal and state Maximum Contaminant Levels (MCLs). VOCs were detected in 21 of 
23 ground-water samples. Tetrachloroethene was the most frequently detected 
compound, at concentrations ranging from 0.17 to 270 parts per billion (ppb). The 
compound detected at the highest concentration was benzene at 1,200 ppb. Other 
VOCs which were detected above federal and state MCLs include: dichloroethane 
(320 ppb); trichloroethane (1,100 ppb); and vinyl chloride (86 ppb). No semi-volatile 
organic compounds (semi-VOCs) were detected above federal or state MCLs. The 

6 



most frequently detected semi-VOC was dichlorobenzene, at concentrations ranging ' 
from 20 to 48 ppb. Inorganic compounds appeared in all samples. The metal 
detected at the highest concentration was ire i rt 433,000 ppb. The following metals 
were detected above federal and state MC'-s: beryllium (25.7 ppb); copper (8750 
ppb); iron (433,000 ppb); and lead (81.4 ppb). 

Source Area Investigation 

Tesi pit excavations were conducted to identify sources of contamination. Thirteen 
test pits were excavated during Phase I of the Rl (see Figure 5). The test pit locations 
were chosen based on the evaluation of the geophysical and soil gas surveys. A 
source of contamination was uncovered in the area which NJDEPE formerly 
designated as a suspected drum burial area. Buried 55-gallon drums, and other 
containers and refuse were uncovered during excavation. Table 3 summarizes the 
results of soil samples collected from test pits. The following contaminants were 
^-nong those detected in soils in the NJDEPE fenced area: trichloroethane (4,400 
ppb); tetrachlorethene (47,000 ppb); pentachlorophenol (2,100,000 ppb); arsenic 
(1,310,000 ppb); and dioxins (222 ppb). This source area is being addressed 
separately by EPA's removal program. The removal of drums and contaminated soil is 
expected to be completed in the Fall of 1992. 

Six additional test pits were excavated and sampled during Phase II of the Rl (see 
Figure 5). The follow-up test pit program was conducted in March 1992. These test 
pits were excavated to investigate potential sources of contamination as well as to 
delineate the extent of contamination in areas where buried drums or contaminated 
shallow monitoring wells are located. No drums or any other contaminant source 
material were found during the Phase II test pit excavation. 

Riirfane and Subsurface Soil Investigation 

Surface soil samples were collected at 59 locations, including 42 on site and 17 off site 
(see Figure 6). Sampling of on-site surface soils focused on suspect source areas. 
The majority of the off-site samples were collected from residential properties adjacent 
to the site. Results showed that VOCs and semi-VOCs, in both on- and off-site 
samples, were detected infrequently and at low concentrations. In addition, two pesti­
cides were detected in the on-site samples, but have been determined to most likely 
have originated from insecticides applied at the site. The inorganics-detected on and 
off the site include arsenic (12,400 ppb) and beryllium (2,000 ppb). Table 4 
summarizes the analytical results of surface soils samples collected at the site. 

Subsurface soil sampling included the installation of shallow borings, and collection of 
samples during installation of monitoring wells. VOCs were detected in 11 of the 13 
borings. The VOC detected at the highest concentration was tetrachloroethene at 
1,100 ppb, however, it was detected at only one location. Semi-VOCs and metals j 
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were detected at low concentrations. Table 5 summarizes the analytical results of 
subsurface soil samples collected at the site. 

As no promulgated federal or state standards exist for surface and subsurface soils, 
detected concentrations in test pits and soils were evaluated in a site-specific risk 
assessment. As discussed below in the Summary of Site Risk section, the levels of 
contamination present in soils do not pose a significant risk to human health or the 
environment, with the exception of the contaminated soil in the NJDEPE fenced area 
which is being addressed by EPA's removal program. 

Surface-Water and Sediment Investigation 

Three surface-water samples were collected from the intermittent on-site pond (see 
Figure 6). The only VOC detected above the Federal Ambient Water Quality Criteria 
(FAWQC) for the protection of aquatic life was carbon tetrachloride (1.4 ppb). No 
semi-VOC's were detected above the FAWQC. The inorganics results indicated that 
the following metals were detected above the FAWQC: copper (6.4 ppb); iron (4,950 
ppb); lead (12 ppb); and zinc (292 ppb). 

Seven sediment samples were collected from the pond and three drainage channels at 
the site. The following semi-VOCs were among those detected: benzo(a)pyrene (500 
ppb); benzo(b)fluoranthene (830 ppb); and chrysene (750 ppb). These compounds, 
however, were detected infrequently. Inorganics detected include arsenic (5,700 ppb) 
and beryllium (2,000 ppb). Table 6 summarizes the analytical results of sediment 
samples collected at the site. 

SUMMARY OF SITE RISK 

EPA conducted a baseline Risk Assessment to evaluate the potential risks to human 
health and the environment associated with the Higgins Farm site in its current state. 
The Risk Assessment focused on contaminants in the ground water, soils and 
sediments. The selection of contaminants of concern (COC) is based on a number of 
parameters, including the frequency of detection and concentration in each 
environmental medium, environmental fate and transport characteristics, toxicity, and 
the likelihodd of exposure. The summary of COC in sampled matrices is listed in 
Table 7. 

Human Health Risk Assessment 

EPA's Risk Assessment identified several potential exposure pathways by which the 
public may be exposed to contaminant releases at the site under current and future 
land-use conditions. Ground-water, soils and sediment exposures were assessed for 
a potential present land-use scenario and sediment exposure was assessed for 
potential future land-use conditions. The baseline risk assessment evaluated the 
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) 
health effects which could result from exposure to contamination as a result of six 
exposure pathways: 1) ingestion of chemicals in soil; 2) dermal contact with chemicals 
in soil; 3) dermal crit*ct with chemicals in ground water; 4) ingestion of chemicals in 
ground water; 5) \ihalation of chemicals in ground water volatilized to air; and 6) 
dermal contact with contaminants in sediment. For the purposes of this human health 
evaluation, potentially exposed populations include residents living on or adjacent to 
the site, farm workers, and site trespassers. These exposure pathways were 
evaluated separately for adult and child residents. Children are assumed to be under 
seven years old. All of the exposure pathways identified for the current land use can 
be expected to continue into the future. In addition, an on-site resident's exposure to 
sediments was evaluated for the future-use scenario. The exposure pathways 
considered under current and future-use scenarios are listed in Tables 8 and 9, 
respectively. The reasonable maximum exposure to COC was evaluated in all cases. 

Under current EPA guidelines, the likelihood of carcinogenic (cancer causing) and 
non-carcinogenic effects due to exposure to COC are considered separately. It was 
assumed that the toxic effects of the site-related chemicals would be additive. Thus 
carcinogenic and non-carcinogenic risk associated exposures to individual compounds 
of concern were summed to indicate the potential risks associated with mixtures of 
potential carcinogens and non-carcinogens, respectively. 

Non-carcinogenic risks were assessed using a hazard index (HI) approach, based on j 
a comparison of expected contaminant intakes and safe levels of intake (Reference 
Doses). Reference doses (RfDs) have been developed by EPA for indicating the 
potential for adverse health effects. RfDs, which are expressed in units of milligrams 
per kilogram per day (mg/kg-day), are estimates of daily exposure levels for humans 
which are thought to be safe over a lifetime (including sensitive individuals). Estimated 
Intakes of chemicals from environmental media (e.g., the amount of a chemical 
ingested from contaminated drinking water) are compared with the RfD to derive the 
hazard quotient for the contaminant in the particular medium. The hazard index is 
obtained by adding the hazard quotients for all compounds across all media that 
impact a particular receptor population. 

A hazard index greater than 1.0 indicates that the potential exists for non-carcinogenic 
health effects to occur as a result of site-related exposures. The HI provides a useful 
reference point for gauging the potential significance of multiple contaminant 
exposures within a single medium or across media. A summary of the non-
carcinogenic risks associated with the chemicals of concern across the various 
exposure pathways is found in Table 10. 

K can be seen from Table 10, that the HI for non-carcinogenic effects from the 
ingestion, dermal contact and inhalation of ground water is 6.50 for adult residents and 
10.27 for child residents. Therefore, non-carcinogenic effects may occur from the 
exposure routes evaluated in the Risk Assessment. The non-carcinogenic risk 
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associated with exposure to contaminated ground water is attributable to several 
compounds including 1,1,2-trichloroethane and chlorobenzene. 

As presented in Table 10, the A\ ror non-carcinogenic effects from ingestion and 
dermal contact with contaminants in soil is less than 1.0, indicating that the risk posed 
by the soils is below EPA's acceptable risk range. 

Potential carcinogenic risks were evaluated using cancer slope factors (SFs) 
developed by EPA for the contaminants Of concern. Cancer slope factors have been 
developed by EPA's Carcinogenic Risk Assessment Verification Endeavor for 
estimating excess lifetime cancer risks associated with exposure to potentially 
carcinogenic chemicals. SFs, which are expressed in units of (mg/kg-day)'1, are 
multiplied by the estimated intake of a potential carcinogen, in mg/kg-day, to generate 
an upper-bound estimate of the excess lifetime cancer risk associated with exposure 
to the compound at that intake level. The term "upper bound" reflects the conservative 
estimate of the risks calculated from the SF. Use of this approach makes the 
underestimation of the risk highly unlikely. 

For known or suspected carcinogens, EPA considers excess upper bound individual ' 
lifetime cancer risks of between 10"* to 10"6 to be acceptable. This level indicates that 
an individual may have one in ten thousand to one in a million chance of developing 
cancer as a result of site-related exposure over a 70-year period under specific 
exposure conditions at the site. Under current land-use conditions, the risk 
characterization showed that cancer risks associated with each of the ground-water 
pathways (ingestion, inhalation and dermal contact) exceed Superfund acceptable risk 
levels for both adults and children. For example, the estimated cancer risk associated 
with ingestion of ground water is 2 x 10"3 (two in a thousand) for residential adults and 
1 x 10"3 for residential children. The total cancer risk posed by contaminated ground 
water from all pathways considered is 3 x 10"3 for residential adults and 2 x 10'3 for 
residential children. The cancer risk analysis indicates that 1,1,2-trichloroethane, 
benzene, vinyl chloride and 1,2-dichloroethane are the main contributors to the 
estimated cancer risk (see Table 11). 

As presented in Table 11, the cancer risks associated with the ingestion and dermal 
contact with contaminants in soil and sediments are below or within EPA's acceptable 
risk range, as described above. 

The calculations were based on the concentrations of contaminants detected in on-site 
monitoring wells and residential wells. For many monitoring well locations, ground 
water from both shallow and deep monitoring wells was sampled and analyzed. 
Where data was available from both depths, the higher concentration was used to 
estimate exposure. For purposes of the Risk Assessment, the installation of the 
waterline, which will provide 30 residents located along route 518 with a safe potable 
water supply, was not taken into account as the waterline does not protect residents 
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located downgradient from the site who depend on ground water as their potable 
water source. 

geological Risk Assessment 

EPA also performed an Ecological risk assessment for the Higgins Farm site. The 
following were determined to be chemicals of concern in the environmental risk 
•assessment: total polyaromatic hydrocarbons (PAHs); dioxins; and lead. The risk 
as^ssment qualitatively evaluated the exposure pathways through which these 
chemicals could migrate, potentially allowing for receptors to be at risk. For the variety 
of aquatic and terrestrial species, the most probable routes of exposure to the 
chemicals of concern were identified as ingestion or direct contact with surface water, 
sediments or soil containing these compounds. . 

Due to the intermittent nature of the on-site surface water, the long range impact from 
surface-water exposure to species that utilize the pond for habitat (e.g., amphibians), 
from surface-water exposure is deemed to be low. When the surface water is absent, 
however, these organisms would be exposed to the sediment and soil borne 
contamination and thus be potentially at risk to these media. Because of the small 
area of pond sediments, in conjunction with the low frequency of detection of the 
compounds, the risks due to exposure and ingestion of these media is also low. 

The risk to the terrestrial wildlife (e.g., small mammals) was also found to be low for 
the following reasons. The PAHs were detected in residential areas which are unlikely 
to be used by wildlife. In addition, a review of the current literature did not indicate 
that the dioxins and lead detected in soils and sediments would pose any significant 
risks to these populations. 

The site is operated as an active farm for cattle breeding. The cattle are bred and 
raised at the site and are subsequently sold for human consumption. In August 1987, 
NJDEPE collected seven milk and two beef tissue samples from the cattle. Dioxins 
and furans were not detected in the milk samples. As determined by the Food and 
Drug Administration (FDA), levels of dioxins detected in beef tissue samples were 
lower than those shown in routine market surveys and are not indicative of a problem. 
In addition, fencing restricts the cattle from the source areas, i.e., the excavation pit 
and NJDEPE fenced areas. Therefore, it has been determined that the cattle are not 
at risk. 

As discussed below, the selected remedy will include discharge of treated ground 
water to on-site surface water. Such a discharge could potentially affect the water 
quality and increase the potential exposure of the aquatic community to contaminants, 
causing adverse impacts to the aquatic community. To ensure their continued 
protection, the selected remedy will include regular monitoring of the surface water. 
Field visits to the site have indicated that the wooded and wetland portion of the site 
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provide habitat for a variety of species. No signs of stressed conditions were 
observed at the site. No records exist showing the presence of rare plants, animals or 
natural communities on the Higgins Farm site. 

Uncertainties 

the procedures and inputs used to assess risks in this evaluation, as in all such 
assessme. .**, are subject to a wide variety of uncertainties. In general, the main 
sources of uncertainties include: 

environmental chemistry sampling and analysis: 

environmental parameter measurement; 

fate and transport measurement; 

exposure parameter estimation; and 

toxicological data. 

Uncertainty in environmental sampling arises in part from the potentially uneven 
distribution of chemicals in the media sampled. Consequently, there is significant 
uncertainty as to the actual levels present. Environmental chemistry analysis error can 
stem from several sources including the errors inherent in the analytical methods and 
characteristics of the matrix being sampled. 

Uncertainties in the exposure assessment are related to estimates of how often an 
individual would actually come in contact with the chemicals of concern, the period of 
time over which such exposure would occur, and in the models used to estimate the 
concentrations of the chemicals of concern at the point of exposure. 

Uncertainties in toxicological data occur in extrapolating both from animals to humans 
and from high to low doses of exposure, as well as from the difficulties in assessing 
the toxicity of a mixture of chemicals. These uncertainties are addressed by making 
conservative assumptions concerning risk and exposure parameters throughout the 
assessment As a result, the Risk Assessment provides upper bound estimates of the 
risks to populations near the site, and is highly unlikely to underestimate actual risks 
related to the site. 

More specific information concerning public health risks, including a quantitative 
evaluation of the degree of risk associated with various exposure pathways, is 
presented in the Risk Assessment report. 

Actual or threatened releases of hazardous substances from this site, if not addressed 

12 



by implementing the response action selected in this ROD, may present an imminent 
and substantial endangerment to public health, welfare or the environment. 

REMEDIAL ACTION OBJECTIVES 

Remedial action objectives are specific goals to protect human health and the 
environment; they specify the contaminant(s) of concern, the exposure route (s), recep­
tors), and acceptable contaminant level(s) for each exposure route. These objectives 
are based on available inu-mation and standards such as applicable, or relevant and 
appropriate requirements (ARARs) and risk-based levels established in the risk 
assessment. 

The following remedial action objectives were established for the second operable unit 
of the Higgins Farm site: 

To capture and treat the contaminated ground water in an attempt to restore 
the aquifer to "ederal and State drinking water standards; 

To control or limit the future off-site migration of the contaminated ground 
water; and 

To minimize the potential for direct exposure of the populace to the 
contaminated ground water. 

The ground water flows through fractures in the bedrock such that contaminants may 
flow more quickly in one direction than in another. Defining the precise location of 
fractures conveying contaminants which have already migrated from the site and 
removing all contaminants from bedrock fractures would not be feasible. Therefore, 
the ground-water remediation goal is to capture and treat the bulk of the 
contamination on site and limit future off-site contamination to the extent practicable 
given the complicated nature of site geology. 

DESCRIPTION OF ALTERNATIVES 

CERCLA requires that each selected site remedy be protective of human health and 
the environment, be cost-effective, comply with other statutory laws, and utilize 
permanent solutions, alternative treatment technologies and resource recovery 
alternatives to the maximum extent practicable. In addition, the statute includes a 
preference for the use of treatment as a principal element for the reduction of toxicity, 
mobility, or volume of the hazardous substances. 

This Record of Decision evaluates in detail, three remedial alternatives for addressing 
the contamination associated with the Higgins Farm site. The time to implement 
reflects only the time required to construct or implement the remedy and does not 
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include the time required to design the remedy, negotiate with the potentially 
responsible parties, or procure contracts for design and construction. Capital costs, 
operation and maintenance (0 & M) costs, and present worth values are provided 'or 
the three alternatives. 

These alternatives are: 

Alternative 1: No Further Action 

Estimated Capital Cost: $0 
Estimated Annual 0 & M Cost: $71,500 
Estimated Total Present Worth Value (5-30 years): $309,500 - $1,099,100 
Estimated Implementation Period: None 

CERCLA requires that the "no-action" alternative be evaluated at every site to establish 
a baseline for comparison to other alternatives. Under this alternative, EPA would take 
no further action at the site to pre.ant exposure to the ground-water contamination, 
thus the contamination would continue to migrate from the site and could impact 
downgradient wells in the future. Using existing monitoring wells to the extent 
possible, a long-term ground-water monitoring program would be implemented to 
monitor contaminant concentrations remaining at the site and migrating downgradient. 
For cost estimation purposes, it was assumed that sampling would occur on a semi­
annual basis. 

Because this alternative would result in contaminants remaining at the site, CERCLA 
requires that the site be reviewed every five years. If justified by the review, remedial 
actions may be implemented to remove or treat the contaminated ground water. 
The above cost estimate includes the cost to perform this review. Details of the costs 
associated with Alternative 1 are shown in Table 12. 

Alternative 2: Source Area Ground-Water Extraction and Treatment 
/ 

Estimated Capital Cost: $1,353,299 
Estimated Annual O & M Cost: $262,100 
Estimated Total Present Worth Value (5-30 years): $2,487,900 - $5,382,300 
Estimated Implementation Period: 1 year 

The ground-water capture zone of this alternative would attempt to remediate only the 
contaminated ground water in the vicinity of the two source areas; the excavation pit 
area and the NJDEPE fenced area. This alternative includes the installation of 
approximately six bedrock ground-water extraction wells around the source areas, 
treatment of the contaminated ground water and discharge of the treated effluent to 
the on-site surface water. Figure 7 provides a simulation of the anticipated source 
area capture zone for this alternative. For cost estimation purposes, the treatment 
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system was assumed to include metals precipitation, flocculation, clarification, and 
filtration followed by aeration (air stripping), intermediate pH adjustment, ion exchange 
and final pH adjustment (see Figure 8). The actual number and placement of 
extraction wells and the exact nature u." the treatment system would be determined 
during design of the system. 

Alternative 2 includes a ground-water and surface-water monitoring program to 
evaluate the performance of the remedial actio.'. This program would include monitor­
ing of on- and off-site monitoring wells (which may include the installation of additional 
off-site monitoring wells), and residential wells. Additional well surveys to identify 
existing potable wells in the vicinity of the site would also be conducted under this 
alternative. 

As the goal of this alternative is to restore the aquifer to drinking water standards, 
there is some uncertainty associated with the required time frame for achieving these 
goals. Thus, the cost estimate is based on ar. estimated treatment period of 5 to 30 
years, as shown in the cost sensitivity analys- in Table 13. The cost of this alternative 
could'range from $2,487,900 to 5,382,000 depending on the length of time required to 
remove contaminants. This ground-water treatment system would be monitored 
regularly for effectiveness in containing and treating the contaminated ground 
water. 

This alternative would also include limited investigations of the following areas to 
confirm that all sources have been identified: the grain pile located in the feedstock 
area; an abandoned hand-dug well; the excavation pit area; and a small area located 
in the northwest portion of the site that could not previously be investigated due to the 
presence of livestock. EPA does not anticipate the discovery of additional sources of 
contamination. 

Contaminated material presently stored at the site, including those materials generated 
during site stabilization and remedial investigation activities, would be removed from 
the site as part of this alternative. EPA suspects that some of these wastes may 
contain dioxin, which would limit disposal options. Therefore, the waste may be stored 
at the site until such time that proper disposal can be arranged. 

In addition, in order to increase the effectiveness of the extraction wells, artificial 
enhancement of fractures around extraction wells may be considered during the 
design of the remedial action. This would be accomplished through controlled blasting 
or use of high pressure water to enlarge existing fractures, or create new fractures 
around individual wells. 

A summary of the ARARs associated with Alternative 2 is provided in the Summary of 
the Comparative Analysis of Alternatives section. 
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Details of the costs associated with Alternative 2 are shown in Table 14. 

Attprnative 3: Site-Wide Ground-Water Extraction and Treatment 

Estimated Capital Cost: $2,544,800 
Estimated Annual 0 & M Cost: $384,000 
Estimated Total Present Worth Value (5-30 years): $5,990,000 - $8,447,600 
Estimated Implementation Period: 1.2 years 

In order to address site-wide ground-water contamination, this alternative includes a 
more encompassing, site-wide ground-water extraction system . This alternative is 
similar to Alternative 2 except that it includes the installation of approximately sixteen 
bedrock ground-water extraction wells around the perimeter of the site as well as 
around the two source areas. Figure 9 provides a simulation of the anticipated site-
wide capture zone for this alternative. For cost purposes, the treatment system was 
assumed to include metals precipitation, flocculation, clarmuation, and filtration 
followed by aeration (air stripping), intermediate pH adju*.ment, ion exchange, and 
final pH adjustment. The actual number and placement of extraction wells and the 
exact nature of the treatment system would be determined during design of the 
system. 

As in Alternative 2, a ground-water and surface-water monitoring program would be 
implemented to evaluate the performance of the remedial action. This program would 
include monitoring of on- and off-site monitoring wells (which may include the 
installation of additional off-site monitoring wells), and residential wells. Additional well 
surveys to identify existing potable wells in the vicinity of the site would also be 
included under this alternative. 

As in Alternative 2, because the exact length of time the treatment system would be 
operated is unknown, it would be monitored regularly for effectiveness in containing 
and treating the contaminated ground water. Therefore, the cost of this alternative 
could range from $5,990,000 to $8,447,600 depending on the length of time the 
system is operated as shown in Table 13. 

In addition, this alternative will include the previously described limited investigations to 
Confirm that all sources have been identified and the removal of contaminated material 
presently stored at the site. 

In order to increase the effectiveness of the extraction wells, artificial enhancement of 
fractures around extraction wells may be considered during the design of the remedial 
action. 

A summary of the ARARs associated with Alternative 3 is provided under the 
Summary of the Comparative Analysis of Alternatives section. 
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Details of the costs associated with Alternative 3 are shown in Table 15. 

SUMMARY OF THE COMPARATIVE ANALYSIS OF ALTERNATIVES 

During the detailed evaluation of remedial alternatives, each alternative was assessed 
utilizing nine evaluation criteria as set forth in the National Oil and Hazardous 
Substances Pollution Contingency Plan (NOP) and Office of Solid Waste and 
Emergency Response (OSWER) Directive 9355.3-01. These criteria wu'e developed to 
address the requirements of Section 121 of CERCLA to ensure all importa 
considerations are factored into remedy selection decisions. 

The following threshold" criteria are the most important, and must be satisfied by any 
alternative in order to be eligible for selection: 

1. Overall protection of human health and the environment addresses whether or 
-not a remedy provides adequate protection and describes how .isks posed 
through each exposure pathway (based on a reasonable max.num exposure 
scenario) are eliminated, reduced, or controlled through treatment, engineering 
controls, or institutional controls. 

2. Compliance with ARARs addresses whether or not a remedy would meet all of 
the applicable, or relevant and appropriate requirements of federal and state 
environmental statutes and requirements or provide grounds for invoking a 
waiver. 

The following "primary balancing" criteria are used to make comparisons and to 
identify the major trade-offs between alternatives: 

3. Long-term effectiveness and permanence refers to the ability of a remedy to 
maintain reliable protection of human health and the environment over time, 
once cleanup goals have been met. It also addresses the magnitude and 
effectiveness of the measures that may be required to manage the risk posed 
by treatment residuals and/or untreated wastes. 

4. Reduction of toxicity, mobility, or volume through treatment is the anticipated 
performance of a remedial technology, with respect to these parameters, that a 
remedy may employ. 

5. Short-term effectiveness addresses the period of time needed to achieve 
protection and any adverse impacts on human health and the environment that 
may be posed during the construction and implementation periods until cleanup 
goals are achieved. 

6. Implementability is the technical and administrative feasibility of a remedy, 
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including the availability of materials and services needed. 

7. Cost includes estimated capita) and operation and maintenance costs, and the 
present worth costs. 

The following "modifying" criteria are considered fully after the formal public comment 
period on the Proposed Plan is complete: 

8. State acceptance indicates whether, based on its review of the RI/FS and the 
Proposed Plan, the State supports, opposes, and/or has identified any 
reservations with the preferred alternative. 

9. Community acceptance refers to the public's general response to the alterna­
tives described in the Proposed Plan and the RI/FS reports. Factors of 
community acceptance to be discussed include support, reservation, and 
opposition by the community. 

A comparative analysis of the remedial alternatives based upon the evaluation criteria 
noted above follows. 

THRESHOLD CRITERIA 

Overall Protection of Human Health and the Environment 

As the no-action alternative does not include ground-water treatment or migration 
control, it provides no reduction in risk and is not considered to be protective of 
human health and the environment. 

Alternative 2, source-area ground.-water extraction and treatment, affords protection of 
human health and the environment through extraction and treatment of contaminants 
in ground water. By controlling contaminant migration within the source area capture 
zone, the extraction system aids in the prevention of exposure to contaminated ground 
water. However, as this alternative focuses on the source areas only, contamination 
would continue to migrate from other areas of the site. The monitoring of off-site 
residential and monitoring wells would provide additional protection by determining if 
contaminants are migrating from the site toward downgradient receptors. The effluent 
from the ground-water treatment system would be designed to meet the discharge 
requirements shown in Table 17, which are considered to be protective of human 
health and the environment. 

Alternative 3, site-wide ground-water extraction and treatment, affords greater 
protection of human health and the environment than Alternative 2 since the capture 
zone for Alternative 3 encompasses the entire site. Therefore, Alternative 3 would 
allow less contaminated ground water to migrate from the site. In addition, as 
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Alternative 3 includes more extraction wells, it is expected that a greater volume of 
contaminated ground water will be extracted from the aquifer. However, as in 
Alternative 2, due to the complex nature of the site geology, some contamination may 
remain in the fractured bedrock at the end of the remediation time period. The 
monitoring of off-site residential and monitoring wells would provide additional 
protection in Alternative 3 as well. The effluent from this treatment system would meet 
discharge requirements considered to be protective of human health and the environ­
ment 

Compliance with Applicable Relevant and Appropriate Requirements 

The technologies and methods proposed for use under the ground-water remedial 
alternatives would be designed and implemented to satisfy all corresponding ARARs, 
as described below. 

Chemical-Specific ARARs 

Chemical-specific ARARs are health- or environmentally-based numerical values 
limiting the amount of a contaminant that may be discharged to, or allowed to remain 
in environmental media. 

AROUND WATER 

It has been determined that the site is located within the boundaries of the 15 Basin 
Sole Source Aquifer, a ground-water protective designation authorized by the Safe 
Drinking Water Act. Standards which are considered ARARs for the site include: 
Federal Safe Drinking Water Act (SDWA) Maximum Contaminant Levels, Federal 
Resource Conservation and Recovery Act (RCRA) Maximum Concentration Limits, and 
State of New Jersey standards [New Jersey Safe Drinking Water Act A-280 
Amendments and New Jersey Pollution Discharge Elimination System regulations 
(N J A.C. 7:14A-1.1 Si sea.). N.J.A.C. 7:10-16 fit Sfifl- and 7:9-6 fit fififl.]. CERCLA 
requires remedies to comply With promulgated state requirements which are more 
stringent than federal requirements. Therefore, the most stringent standard is the 
cleanup goal for ground water at the site. Table 16 lists the chemicals found in the 
ground water at the site with their federal and state standards. The last column in the 
table provides the cleanup requirement for each chemical. 

Alternative 1 does not involve active remediation and is not expected to meet 
chemical-specific ARARs in ground water. Natural flushing of ground water, in time, 
may eventually result in achievement of ARARs in ground water. The time frame is 
unknown, but would be expected to take many years. 

Alternative 2 involves active remediation of ground water in the vicinity of the source 
areas. However, due to the difficulties in extracting contaminated ground water from 
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fractured bedrock, the time frame for achieving ARARs is difficult to estimate. 
Furthermore, since this alternative only addresses the source areas, ARARs will not be 
achiev jd outside the source area capture zone. Some decreases in contaminant 
leve'u can be expected over time. Alternative 3 will include more extraction wells than 
Alternative 2 and therefore is expected to remove and treat more contaminated ground 
water. Thus, Alternative 3 is more likely to achieve ARARs in the aquifer than 
Alternative 2. The time frame for Alternatives 2 and 3 to achieve compliance with 
chemical-specific ARARs in the underlying bedrock aquifer is difficult to estimate. 
Alternative 3 represents a more aggressive approach to attaining ARARs in the aquifer, 
and greater decreases in contaminant levels can be expected with this alternative. 

AIR 

Air emissions from the treatment systems associated with Alternatives 2 and 3 would 
be required to meet both Federal and State air quality standards and regulations 
including the following: National Ambient Air Quality Standards, 40 CFR Part 50; and 
New Jersey Air Pollution Control Regulations, N.J.A.C. 7:27 gi seo. 

SURFACE WATER 

Pursuant to the Clean Water Act, EPA developed Federal Ambient Water Quality 
Criteria (FAWQC). EPA has determined that these criteria are relevant and appropriate 
requirements. The surface discharge requirements selected for the Higgins Farm site 
generally are the FAWQC for the protection of aquatic life. However, for those 
compounds for which the laboratory minimum detection level (MDL) is greater than the 
FAWQC (i.e., the concentration determined by the FAWQC cannot be detected), 
compliance with the FAWQC will be shown by meeting the lowest MDL available 
through the EPA contract laboratory program. In-addition, for certain compounds, an 
anti-degradation limitation may be applicable. This is to minimize degradation of 
existing water quality (i.e., the discharge limit should not be higher than the ambient 
concentration in the surface water). 

The treatment system conceptually developed in the FS for Alternatives 2 and 3 
represents the best available technology for the constituents present in site ground 
water. The system includes metals precipitation, flocculation, clarification, and 
filtration, followed by aeration (air stripping), intermediate and final pH adjustments, as 
well as a polishing step for metals removal. 

EPA determined that this treatment system would be the most appropriate for 
achievement of the FAWQC. In addition, it is anticipated that this system will achieve 
the anti-degradation limits. As shown in Table 17, the discharge from the treatment 
system should meet the FAWQC and the antidegradation limits. However, these 
requirements are rather stringent and may be difficult to achieve with the selected 
technology which, as stated above, represents the best available technology. If, upon 
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operation of the treatment system, it is determined that the selected discharge 
requirements cannot be achieved, these requirements may be waived based on the 
technical impractivah:lity of achieving further contaminant reduction. 

Action-Specific ARARs 

Action-specific ARARs are either technology or activity based limitations which apply to 
remedial actions. 

Since Alternative 1 does not involve active remediation, it has no associated action-
specific ARARs. 

The action-specific ARARs associated with both Alternatives 2 and 3 include the 
following: Clean Water Act, 33 U.S.C. 1251 fil sSSL, tor discharge to surface water; 
Resource Conservation and Recovery Act, 42 U.S.C. 6901 fil SfiSL. for operation of the 
ground-water treatment system; National Ambient Air Quality Standards, 40 CFR Part 
50, for air emissions from the ground-water treatment system; DOT Rules for 
Hazardous Materials Transportation for The Transportation of Hazardous Materials, 49 
CFR Parts 107,171.1-172.558; Hazardous and Non-hazardous Waste Regulations, 
N J A C 7 26 fil sea; Air Pollution Control Regulations, N.J.A.C. 7:27 fil ssg; Spill 
Notification requirements, N.J.A.C. 7:1 (e); Notice of Release of Hazardous Substances 
to Atmosphere, N.J.S.A. 26:2C-19; Occupational Safety and Health Administration 
requirements, 29 U.S.C. 651 fil SfiflJ General Requirements for Permitting Wells, 
N.J.A.C. 7:9-7; and Sealing of Wells Procedures, N.J.S.A.58:4A-5 fil SfiO. 

In addition, any sludge generated by the operation of the ground-water treatment plant 
would have to be disposed of in accordance with the requirements of the Resource 
Conservation and Recovery Act, including the Land Disposal Restrictions. 

As treated ground weter would be discharged to surface water, the requirements 
included in Table 17, as discussed above, would also be action-specific ARARs for the 
ground-water treatment system included in both Alternatives 2 and 3. 

It is expected that both Alternatives 2 and 3 would address and comply with all action-
specific ARARs listed above. 

Location-Specific ARARs 

Location-specific ARARs restrict activities or limit concentrations of contaminants in 
effluent because a site is in a special location such as a floodplain, wetland, or 
historical area. 

Since Alternative 1 does not involve active remediation, it has no associated location-
specific ARARs. 
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The location-specific ARARs associated with Alternatives 2 and 3 include the following: 
Fish and Wildlife Coordination Act, 16 U.S.C. 661 fit sfifl.; Clean Water Act; National 
Historic Preservation Act of 19*/6 as amended, 16 U.S.C. 470 fit Sfifl-: New Jersey 
Rood Hazard Area Regulatir.is, N.J.A.C. 7:13-1.1 fit Sfifl-: and New Jersey Freshwater 
Wetlands Protection Act Rules, N.J.A.C. 7:7A-1.1 fit sfifl-

Alternatives 2 and 3 would comply with all the location-specific ARARs listed above. 
For the National Historic Preservation Act of 1966, as amended, a Stage 1A cultural 
resource survey was conducted at the site. The only portion of the site of historic 
interest is the nucleus of the Higgins Farmstead. Therefore, if the area of the 
farmstead nucleus will be affected by remedial actions, a Stage IB-level archeological 
study will be performed in accordance with the National Historic Preservation Act of 
1966, as amended, to determine whether potentially significant historic archeological 
resources exist that can be associated with the early history of this property. 

A wetlands delineation and assessment will be performed during remedial design to 
determine whether any remedial actions will have an adverse impact on wetlands at 
the site. Treatment system design and construction for both Alternatives 2 and 3 
would have to address and avoid any potential adverse impacts on wetlands that are 
identified. 

PRIMARY BALANCING CRITERIA 

I nnq-term Effectiveness pnri Permanence 

Alternative 1 would not remove or control migration of contaminants in the ground 
water. Contaminants from the site would continue to migrate from the site which 
would increase the volume of contaminated ground water. The no-action alternative is 
not considered to be effective over the long term because contaminated ground water 
remains at the site and continues to migrate downgradient. 

Alternative 2 is expected to be generally effective in providing cleanup of the aquifer in 
the source-area capture zone, although some contamination may remain in fractures 
at the end of the remediation time period. Due to the complex nature of the site 
geology, it is difficult to determine how effective pumping of the wells adjacent to the 
source areas will be in extracting contaminated ground water and controlling overall 
contaminant migration to downgradient receptors and the associated long-term risks 
due to the nature of fractured bedrock. 

Alternative 3 is expected to be more effective than Alternative 2 in providing cleanup of 
the aquifer, because it involves a more encompassing site-wide capture zone. 
Although this alternative involves removal of a larger volume of contaminated ground 
water (i.e., less is likely to remain in the fractured bedrock) and more effectively 
prevents the off-site migration of contaminated ground water, it is possible that some 
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contamination may still remain in fractures at the end of the remediation time period. 

Rerlnrtinn of Toxicity. Mobility or Volume * irruph Treatment 

Alternative 1 would not involve any containment, removal, treatment, or disposal of 
contaminated ground water. Therefore, this alternative would not result in any immedi­
ate reduction in toxicity, mobility or volume. Contaminants would continue to migrate 
to off-site areas as well as into deeper fractures of the bedrock resulting in an increase 
B, «he volume of contaminated ground water. 

Alternative 2 is expected to directly reduce the toxicity, mobility and volume of 
contaminants in ground water within the source-area capture zone through treatment. 
As previously stated, due to the complex nature of fractured bedrock, some 
contamination may remain in the interconnecting fractures of the bedrock and may 
continue to migrate from the site. 

Alternative 3 is expected to further reduce the toxicity, mobility and volume of 
contaminants in ground water. Some contamination may still remain in the 
interconnecting fractures of the bedrock in this alternative as well, but to a lesser 
extent. The Alternative 3 capture zone is more encompassing than that of Alternative 
2 and, therefore, would provide a greater reduction of contamination through 
extraction and treatment of greater volumes of contaminated ground water. 

Short»term Effectiveness 

Alternative 1 presents no significant short-term risk to residents adjacent to the site as 
their wells are connected to treatment units. There is no known contamination of 
residential wells within a one-mile radius of the site. However, under this alternative, 
ground water will continue to migrate from the site and present a risk to those 
downgradient residents. 

Alternatives 2 and 3 do not pose any significant short-term risks to the community 
during construction and implementation of the remedy. Construction workers will 
follow applicable health and safety requirements during implementation of the remedy. 

The time required to implement Alternative 2 is estimated to be two years for design 
and construction. Upon system startup, this alternative will immediately begin to 
control migration of ground-water contaminants from the source-area capture zone. 

The time required to implement Alternative 3 is approximately two months longer than 
Alternative 2 due to the greater number of wells to be installed. Upon system startup, 
this alternative will also immediately begin to control ground-water contaminants from 
migrating from the more encompassing site-wide capture zone. 
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Implementabilftv 

Limited effort would be required to monitor and maintain the elements of Alternative 1. 
•"here are several monitoring wells at and near the '..ie that can be used for ground­
water monitoring. 

Although Alternative 1 is the simplest to implement, the components of Alternatives 2 
and 3 cbe designed and installed relatively easily. The components of the 
treatment sys'.?m are readily available and have proven effective in addressing similar 
ground-water contamination. The effectiveness of the ground-water pumping will 
depend on how well the extraction wells are located such that they intercept 
productive fractures. In general, it may not be possible to pump all of the 
contaminated ground water from the fractured bedrock within the respective capture 
zones. If appropriate, further remedial measures, such as installing additional wells, 
can be easily implemented. 

Cost 

There are no capital costs associated with Alternative 1. Annual operation and 
maintenance costs for long-term ground-water monitoring are estimated to be $71,500, 
for a present worth over five to thirty years of $309,500 - 1,099,100. Alternative 1 is 
the least costly of the three alternatives. 

Capital costs for Alternative 2 are estimated to be $1,353,299. Annual operation and 
maintenance is estimated to be $262,100. Since it is difficult to predict how long the 
system would operate, the present worth costs are given in five-year increments, from 
5 to 30 years, resulting in a cost range of $2,487,900 - $5,382,300 for Alternative 2. 

The cost for Alternative 3 is approximately 50 percent higher than Alternative 2. 
Although this is the most costly alternative, it provides the greatest protection of 
human health and the environment. Capital costs for Alternative 3 are estimated to be 
$2,544,800. Annual operation and maintenance is estimated to be $384,000. The 
present worth cost range for this alternative is $5,990,000 - 8,447,600. 

MODIFYING CRITERIA 

State Acceptance 

EPA has Involved the New Jersey Department of Environmental Protection and Energy 
in the RI/FS and remedy selection process. The NJDEPE was provided the 
opportunity to comment on the draft RI/FS documents and the Proposed Plan, and 
was present at the public meeting held on August 3,1992 to inform the public of the 
results of the RI/FS and the Proposed Plan. The NJDEPE has not yet indicated if it 
concurs with the selected remedy. 
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rnmmunitv Acceptance 

EPA solicited input from the community on the remedial alternatives proposed for the 
oround-watw contamination at the Higgins Farm site. In genera, the community has 
expressed agreement with EPA's selected remedy. The attached responsiveness 
summary addresses all comments received during the public comment period. 

SELECTED REMEb/ 

EPA has selected Alternative 3 as the remedy for the Higgins Farm site. This remedy 
is comprised of the following components: 

Installation of ground-water extraction wells around the perimeter of the 
site and around the source areas. For cost estimation purposes, sixteen 
wells are proposed; 

Treatr.-jnt of the contaminated ground water by processes which are 
expected to include metals precipitation, flocculation, clarification, and 
filtration, followed by aeration(air stripping), intermediate pH adjustment, 
ion exchange, and final pH adjustment; 

Discharge of treated ground water to the on-site surface water body; 

Implementation of a program for sampling of on-site and off-site 
monitoring wells and downgradient residential wells to evaluate the 
potential for off-site migration and the effectiveness of the extraction 
system; 

Limited investigations to confirm that all sources of contamination have 
been identified; 

Removal and proper disposal of contaminated materials generated during 
previous site stabilization and remedial investigation activities which are 
presently stored at the site. 

The remedial design will specify the appropriate number and location ofwells, and 
system parameters for the ground-water treatment system. Some modifications or 
refinements may be made to the remedy during remedial design, construction and 

operation. 

The selection of this remedy is based upon the comparative analysis of the ground­
water alternatives discussed above, and provides the best balance of tradeoffs with 
respetfto the nine evaluation criteria. ARARs for the 
the discussion f*.inm.nt nf AoolicBhle or Relevant and Appropriate RWremeffl5 
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Environmental Laws in the following section. 

frnMTlNflFNCY MEASURES 

As previously discussed, the goal of this remedial action is to capture and treat the 
bulk of the ground-water contamination at the site and limit future off-site contami­
nation to the extent practicable, as well as to restore the ground water to its beneficial 
use, which is, as stated above, a tanking water aquifer. Based on information 
obtained during the Rl, EPA believes u.at the selected remedy may be able to achieve 
this goal. However, the ability to achieve cleanup standards (i.e., Federal and State 
MCLs) cannot be determined until the extraction and treatment system has been 
implemented and its efficiency and effectiveness are monitored over time. 

During operation of the remedial action, if it becomes apparent that contaminant levels 
have ceased to decline and are remaining constant at levels higher than the 
remediation goals, treatment system operations may be discontinued or adjusted and 
the remedy reevaluated. If it is determined that the selected remedy is not effective in 
extracting or treating contaminated ground water at the site, contingency measures 
may be taken. 

Those contingency measures may include discontinuing pumping at unproductive 
extraction wells, installing additional extraction wells to facilitate or accelerate cleanup 
of ground-water contamination, and alternating pumping wells to eliminate stagnation 
points. These contingency measures will be protective of human health and the 
environment. 

If it is determined that in spite of any contingency measures that may be taken, the 
aquifer cannot be restored to its beneficial use, ARARs may be waived in accordance 
with the statutory waiver provisions of CERCLA based on the technical impractibility of 
achieving further contaminant reduction. 

The decision to invoke a contingency measure may be made during the five year 
periodic review of the selected remedy. 

The estimated cost range for the selected remedy is $5,990,000 - $8,447,600 over a 
time period of five to thirty years, depending on how long the treatment system is 
operated. 

STATUTORY DETERMINATIONS 

Under its legal authorities, EPA's primary responsibility at Superfund sites is to select 
remedial actions that are protective of human health and the environment. In addition, 
Section 121 of CERCLA also requires that when complete, the selected remedial 
action for the site will comply with applicable or relevant and appropriate environmental 
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standards established under Federal and State environmental laws, unless a waiver is 
granted. The selected remedy must also be cost-effective and utilize permanent 
solutions and alternative treatment technologies or resource recovery technologies to 
the maximum extent practicable. Tv? statute also contains a preference for remedies 
that include treatment as a principal element. The following sections discuss how the 
selected remedy for contaminated ground water at the Higgins Farm site meets these 
statutory requirements. 

Protection of Human Health ?nri the Environmer* 

The selected ground-water remedy protects human health and the environment by 
reducing levels of contaminants in the ground water through extraction and treatment 
as well as through containment of the plume. Of the three alternatives evaluated, the 
selected alternative provides greater protection of human health and the environment 
as its capture zone encompasses the entire site and, therefore, is able to extract and 
treat a greater volume of contaminated ground water over the remediation time penod. 
However, due to the complex nature of tht site geology, some contamination may still 
remain in the fractured bedrock at the end of the remediation time period. Monitoring 
of on- and off-site monitoring wells, as well as off-site residential wells would provide 
additional protection to human health and the environment. The treatment system will 
be designed such that the effluent will meet discharge requirements considered to be 
protective of human health and the environment, to the extent practicable. 

Compliance with' Applicable or Relevant and Appropriate FgqU'rgmgPtS 

The selected remedy will be designed to meet all chemical-specific, action-specific, 
and location-specific ARARs discussed under Summary of Comparative Analysis of 
Alternatives, above. 

However due to the complex nature of the fractured bedrock, the selected remedy 
may not meet all chemical-specific ARARs for the remediation of ground water (see 
Table 16). Similarly, the selected remedy is conceptually designed to achieve 
compliance with ARARs for the discharge to surface water (see Table 17). These 
limitations are rather stringent and may be difficult to achieve wrth th,e i^a^le 
technology. The selected remedy, however, will comply with these ARARs to the 
extent practicable. If the treatment system cannot comply with these hmrtations, 
alternate limitations will be developed by EPA in conjunction with NJDEPE. 

frnct Effectiveness 

The selected remedy is cost-effective in mitigating risks p°sedbyTOnt^inated 
around water. Although the selected remedy is the most costly of the three 
alternatives evaluated, it provides the greatest effectiveness in attaining the threshdd 
criteria. The estimated cost for the selected ground-water remedy, over a five to thirt 
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year period, is $5,990,000 - $8,447,600, depending the length of time the system is 
operated. 

Utili?ation of Permanent Solutions and Alternati*.: Treatment Technologies or Resource 
Recovery Technologies to the Maximum Extent Practicable 

The selected ground-water remedy represents the maximum extent to which 
permanent solutions and treatment technologies can be utilized in a cost-effective 
manner for the Higgins Farm site. The selected remedy for £round water provides the 
best balance of tradeoffs with respect to the nine evaluation criteria. 

Preference for Treatment as a Principal Element 

The selected remedy satisfies the statutory preference for treatment as a principal 
element. The selected remedy utilizes treatment to reduce levels of contamination in 
ground water to achieve applicable surface-water dischtu ge limits, to the extent 
practicable. 

Documentation of Significant Changes 

The Proposed Plan for the site was released to the public in July 1992. This Plan 
identified Alternative 3 as the preferred alternative to remediate the ground-water 
contamination at the Higgins Farm site. Upon review of all comments submitted, EPA 
determined that no significant changes to the selected remedy, as it was presented in 
the Proposed Plan, were necessary. 
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APPENDIX II 

TABLES 



TABLE 1 

RI Objectives tod Associated Tasks 

Objective W Task 1 
Identify source areas Surface geophysics 1 

• Soil gas survey 1 
• Test pits I 

Define contamination of soils, 
surface water, and sediment 

• Topographic survey of site 
• SoiJ survey 
• Sample wDection from surface 

soil, surface water, and sediment 
• Subsurface soQ sample collection 

through soil borings and during 
well installation 

• Test pits 

Characterize site hydrogeology 
and ground water contamination 

• Fra.ture trace analysis 
• S<" borings 
• Borehole geophysics 
• Monitoring well installation 
• Packer testing 
• Sample collection from 

monitoring wells and residential 
wells 

Identify- cultural resources • Stage 3-A historical survey 

Determine risks to humans/ 
environment 

• Human health and environmental 
assessment 
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7T400X Mipeiua* 10,700.00 ppa -(-) - 1 

7T400F Manpnae 2330.00 ppa - -

7F403 Nickel 3530 ppa - 592 ppa 

7T400X Pouuiua* 2400.00 ppe -(-) - ! 

7T400Y SiNtf* 260 ppa 40 ppa (-) 1349.4 ppa 

) 



TABLE 3 
CMfUkN af T»t fU *«a)U to Pnpaaed N7DOI Staodarde 

ami OA RJak-Waad Standard! 

Suttoa ID 

TT-OOCY Sodium* 

HlCbnt Datoctod 
CMCIDU»UM 

M90.00ppm 

KJDOE Pnpoaad M 
Ckasup Standard 
(lotolliil 

foheurfMe WD) 
-(-) 

OA 
ftlakWaed 
Standard* 

TT-002 Vanadium 942.00 ppm 1.903 ppm 

tt«oo: Zinc IM.OOppm tSMO ppm 

•OSWER Directwe 9285.94)18, Human Health Evaluation Pan 1: Development of Riak-taead Preliminary Remediate 
Geek, December IS, 1991. 

•jlme pit aamplm were obtained at a depth of 1-3 feet. The NJDEFE proposed eurteee aoB daaeup etandarda are applicable 
from a depth of 0-2 feet, wheraai the aubeurtace eoil atandardi are applicable from a depth of 2* Mat. Due to the depth 
ranje of 1-3 feet, which o*eriepa depth nagm, hoik the eurteee aad eubattfteee etandarda an predated. The aubaurtaee 
etandarda ere ia parcnten. 

The ttot pit wai aampled at a depth between 0 aad 2 bet and the editing eurlace aoO etandarda wen prwided it tee 
s&iuncB. 

'Although taet pit raeutta are for total ehromium. an meetdanee it abowa to he 
individual chromium cpeciai chromium VI aad chromium HL 

Note *—* • Standard doaa not matt for thia com pound 

• Standard* have been eceedcd 

live. Then an no nautu fat the 



TABLE 5 1 
Comparison of Soil Borin| Results to Proposed NJDEPE Standards 1 

Station ID r^mpound 
Highest Detected 
ConcentratloB 

NJDEPE Proposed f 
Soil Cleanup 1 

Standard 1 
(Subsurface Soil) | 

VOLATILE ORCANICS? *;;.**• 'AV' . v.v - <** V ^ ll 

SB-013 1,1^-Trichloroetbane 74.00 ppb 1,000 ppb 

SB-006 1,2-Dichloroethane 030 ppb 1,000 ppb 

SB-012 2-Buttnone 100 ppb 50,000 ppb 

SB-012 Acetone 49.00 ppb 50,000 ppb 

SB-006 Benzene 69.00 ppb 1,000 ppb | 

SB-006 Chloroform 210.00 ppb 1,000 ppb 

SB-COt Methylene chloride 9.00 ppb 10£00 ppb 

SB-011 Tetrachioroethene ' 1,100.00 ppb #•"1,000 ppb 

SB-005 Trichloroetbene 4.00 ppb — I 

SE3UV0UTILE ORCANICS v' ~. * - ~ WW-.* .V*," jr.' - T-, ***, , r * ** *WJ*V N ' 1 

SB-001 Benzyl butyl phthalate 1,100.00 ppb 100,000 ppb 

SB-003 Bis(2-ethylhexy!)phthalate 1.400.00 ppb 100,000 ppb 

FESTlCIDES.TCBs 

SB-013 j Aroclor-1260 (PCB) 530 ppb 100,000 ppb 

DIOXINS.TOUNS VL - ' y s s ( " ' \ /v> y ^ Y* 

SB-003 1,23,4,6,7,8-He pt achlorod ibenzo-p-diotdn 0.230 ppb _ • 
SB-001 1,23.4,6,7,8-HeptachlorodibenzofurtB 0.009 ppb 

_ 1 
SB-001 1,23,4,7,8,9-HeptachlorpdfbenzofuraB 0.008 ppb ~ 1 
SB-013 1 ̂ 3,4,73-Heuchlorodibenzoftiru 0.030 ppb - 1 
SB-013 1,2,3.6,7,S-HexaeblorodfbeiuohiraB 0.030 ppb __ 

SB-001 1,23,7,8,9-Hexachlorodibenzofttran 0.003 ppb 

SB-001 1,2,3,7,6-PentachlorodfbenzofurBB 0.005 ppb __ 

SB-013 23,4,6,7,8-HexachlorodlbenzofurtB 0.020 ppb _ 

SB-013 23,7,8-TetrachIorodibenzo-p-dioxiB 0.030 ppb — 

SB-013 23,7,8-TetrachJorodibenzoftjr»fl 0.020 ppb — 



TABLE 5 
Comparison of SoQ Boring Results to Proposed NJDEPE Standards 

Sutton ID Compound 
Highest Detactad 

Concentration 

NJDEPE Proposed 
Soil Cleanup 

Standard 

SB-003 Octachlorodibenzo-p-dJoadn 76.00 ppb _ | 

SB-001 Octachlorodfbenzofuran 0.009 ppb _ J 
; 5-003 Total-Heptachlorodlbeiuso-p^ioxta 0.480 ppb _ [ 
SB-001 Toul-Heptachlorodibenzofuran 0.010 ppb _ J 
SB-006 Total-Hexachlorodibenzo-p-dioxia 0.070 ppb __ | 

SB-013 Total-Hexachlorodibeniofuran 0.080 ppb _ 

SB-006 Total-Pentachlorodibeniofuran 0.006 ppb - _ 

SB-006 Total-Tetrachlorodibenzo-p-dioxin 0350 ppb 

SB-006 Toul-Tetrachlorodibenrofuran — 0.030 ppb 

METALS v- v ./'-Ar,. .VJ jX VX x V* 

SB-003 Aluminum 54,100.00 ppm 

SB-008 . Antimony 12.70 ppm . _ I 
SB-006 Arsenic 21.10 ppm - 1 
SB-002 Barium 298.00 ppm _ I 
SB-008 Beryllium 11.60 ppm 

SB-004 Cadmium 130 ppm 

SB-006 Calcium 9,680.00 ppm 

SB-001 Chromium 21.80 ppm 

SB-013 Cobalt 97.00 ppm _ 
SB-006 Copper 1,830.00 ppm 

SB-013D Iron 136,000.00 ppm __ 

SB-010 Lead 17.10 ppm 

SB-013 Magnesium 8,490.00 ppm _ 

SB-004 Manganese 92100 ppm _ 
SB-004 Mercury 0.10 ppm _ 
SB-002 Nickel 47.40 ppm — 



TABLE 5 | 
Comparison of Sod Boring Results to Proposed NJDEPE Standards 1 

Station 
ID 

Compound 
Hi', nest Detected 
Concentration 

NJDEPE Proposed 
Soli Cleanup 

Standard 
(Subsurface Soil) 

SB-009 potassium 2,760.00 ppm _ 

SB-OOl Selenium 0.48 ppm _ • 
SB-003 Silver 18.40 ppm 

SB-002 Sodium 257.00 ppm -
SB-011 Thallium 0.91 ppm 

SB-003 Vanadium S51.00 ppm 

SB-013 Zinc 251.00 ppm 

Note: * » Standard does not exist for tbis compound 

[ • Standards have been exceeded 



TABLE 6 
C*a>p*rbM «T Marat SAapW Baste I* Fiapa* NJDE7Z fuafer* 

—d ETA BJtk-Bard liato* 
• 

••' 

i
B

 C~p~4 
Bfcbat Drtsctod 
CMMIMIM 

wirt rr r ~ w 
Cluir iiaaid 

(BaMeslisI 
•srteaMD 

VA 
Bkk-iard 
SUa4arr> 

[sD-006 Toul-HcpucMoradil 'nin p dinar 2JOO ppfc — -
[ StMW Teul-HeicMeredibcaze-p<.-*e •.100 ppb — -  1 
|SD406 •340 ppb - - . 1  
I SD-OOi •MOppb - - 1  

-ICS - 1  " "  
„ - ~C? -.v. .,**->• W/,„ 1 

| SD403 14,700.000 ppa - - 1 

1 SD-0C3 Antimony* 11 JO ppa M ppa 10724 ppa | 

1 SD-OM Anenic vf '̂iTOppm B0 ppa 03509 ppa | 

(SD-003 129.00 ppa 500 ppa 19.010 ppa | 

[ SP-OM • '•fizoo ppa if 2 ppa ' ••1240 ppa ' 1 

| SIMM 4J00.00 ppa - -
1 sd-oo: 14.70 ppa - . -
| SD-006 44.90 ppa — -

1 SD303 « 16100 ppa 600 ppa 10.03* ppa 

( SD403 47,600.00 ppa - — 

1SD4M 

| SD-OOI 
{SD-006 

Lad 

M»tnaiUB* * 

Man(inae 

74 JO ppa 

1310.00 ppa 

31L00 ppa 

100 ppa 500 ppa 

1 SD-OM 
| SD-003 

I SD-OM 

Mertvry . 

Nicktf 

022 ppa 

1430 ppa 

r o.oo ppa 

1* ppa 

250 ppa 

7931 ppa 

592 ppa 

1 SD-OM 
|SD-OCC 

| SD403 

SetcaisB 

Sodiatt* 

130 ppa 

13730 ppa 

224.00 ppa 

BOpP" 

HO ppa 

1349.4 ppa 

l.fOJppa 

I SD4M 1 Ziae 
•4.70 ppa 1300 ppa 55340 ppa 

[•OJVL'ER.Dirtewt 9215.741B. Hu®»» Hahb Eviluiiios 
Dutabcr 11.1991. 

Koie • Suttdartf doa sot eb« tor UJ» eeapeuaB 

Pan B. Dc^opsxai of Rak-Buad Prdisiaary Bcsediatiee Cos*. 

• Sundardi kavt bm i 
' • Sediment umplr ulen froapond 



table 6 
C»mH*w efS^Bmeet SceyW **e  ̂» FWfwti HJMZE StesSer* 

w4 DA RJak-Baaati SimMi 

Static* ID 
•tlbetf DtlcetM 
Ctatiilntid 

WDEBE BrcpcMd Sell 
Ck*B*p Siandnnd 

(Rantdaetiel 
UrtmaUS) 

DA 
•Jak-BeaM 
IUa4u4* 

VOLATILE ORGANIC* - - - " '->*h * jt y f*y> f 

SD-002 2-Buunonc* I U-»ppb . 1,000,000 ppb 13.494,000 ppb | 
SD-004 ChiofeaetiuBe ! «J»9I* 520.000 ppb 41.100 ppb | 
SMOt Telutx 1 14»0.000 ppb 5S3.400.000 ppb 
STMrVOLATTLI OtCANICI - V v< •* £ ~i*> Z&Y ' *" * - «>— .< \ "<" » ' % 

SD40t S-McibylBjphthaicM •0.00 ppb — . _ 
SD-004 4-Mttby) phenol MOJO ppb — 

SD-004 AerMpbihyteae r.ooppb 1400.000 ppb 14,300.000 ppb 
ID404 Anthracene 110.00 ppb 10.000.000 ppb 79,510.000 ppb 
SD-004 Benio(i>Rihraeme SS0.00 ppb «cw* 740 ppb 
SD-004 Beiuo(»)p*Ttae M0 ppb 107 J ppb 
SD-004 Bewe(b)fluoranthene tso.oo ppb ^••:;.-M0ppb F:- V 777 ppb | 
SD-004 Beiuo(|hi)pen4eM S30.00 ppb M0 ppb 4.510 ppb 1 
SD-OOt Benzo(k)flwonnthenc 430.00 ppb MO ppb 1.421 ppb | 
SD-003 Btuoie arid* 230.00 ppb _ _ I 
SD-004 Bi»(2<thylhey))phihal»te 540.00 ppb 49.000 ppb 44,400 ppb 1 
S DOW Chrytenc • • 750.00 ppb - MOppb 24.790 ppb 
SD-003 Di-n-butyl-phthalm* 2J.00 ppb 5,700.000 ppb 24.9U.OOO ppb 
SD-004 Dibenxofuna •4.00 ppb .. 
SD-ooe Diethyl pbthalau 140.00 ppb 10,000.000 ppb ' 217.980.000 ppb 
SD-004 FlveranthcM 900.00 ppb 1300,000 ppb 10.73d.000 ppb 
SD-004 !ndeno(l J3-CD)pyre* 990.00 ppb MO ppb 481 ppb 
SD-004 NaphtbalCM 79.00 ppb 230.000 ppb 11,000.000 ppb 
SD-004 BbeaantbntM 440.00 ppb _ _ 
SD-004 Byreae 950.00 ppb 1,700,000 ppb 11454 ppb 
WOJOSSTCJUN* - - **>- ->'£V * V- f < * N 4)A > f /PM.W-- 4< • >  #*4* > <+ , • »  •  *  , * « . > » > ,  v -- * \ 

SD-OQS I JJ.4i,7B-Hcpuehteretfibeaio p dinda 1740 ppb — ; 

SD-OOC lJJ.7J.9-Keuch>ondibnu»p^alB Aiaoppb- ... 
SD-OOS Oeuchloradibenxo-p-Oiada 107.000 ppb — .. • 
SD<ooi Totil-HepueMorodibenzo-p-OicUi 1100 ppb - — 





1ABLI 7 

CHEMICALS OF POTENTIAL CONCERN: FINAL SELECTION LIST 

HIGGINS FARM 

CHEMICAL 
GROUND SURFACE SURFACE 
water soil watfr 

X • selected u s chemical of potential coecsre. 
ND • Not Detected. 
• • Detected, but oot selected u a chemical of potential concern. 

NA • Not Analyzed. * 



table 8 

SUMMARY OF COMPLETE EXPOSURE PATHWAYS 

H1GGINS FARM 

Potentially Exposed Exposure Route, Medium Pathway Selected Reason foi ^election 
Population and Exposure Point for Evaluation? or Exclusion I 

Land Use 

Residents 

Residents 

Workers 

Trespassers 

Trespassers 

Trespassers 

Ingestion of and dermal 
contact with chemicals of 
potential concern in soil. 

Ingestion of, dermal con­
tact with, and inhalation 
of chemicals of potential 
concern in ground water. 

Ingestion of and dermal 
contact with chemicals of 
potential concern in soil. 

Ingestion of and dermal 
contact with chemicals of 
potential concern in soiL 

Dermal contact with 
chemicals of potential 
concern in sediment. 

Ingestion of and dermal 
contact with chemicals of 

potential concern in 
surface water. 

Yes 

Yes 

Yes 

Yes 

Yes 

No 

Contaminated soil is in an 
area potentially used by 
residents. 

Residents use ground water 
for drinking, bathing, clean­
ing and other home uses. 

Contaminated soD is in an 
area potentially used by 
workers. 

Contaminated soil may be 
encountered by trespassers. 

Contaminated sediment 
may be encountered by 
trespassers. 
No chemicals of potential 
concern have been identi­
fied in surface water. 



TABLE 9 

SUMMARY OF COMPLETE EXPOSURE PATHWAYS 

H1GGINS TARM 

Potentially Exposed Exposure Route, Medium Pathway Selected 
Population and Exposure Point for Evaluation? 

Reason for Selection 
or Exclusion 

fyfyr* T jnd Use 

Residents 

Residents 

Consumers 

Ingestion of and dermal 
contact with chemicals of 
potential concern in soil. 

Dermal contact with che­
micals of potential 

concern in sediment 

Ingestion of farm 
products and produce. 

No 

Yes 

No 

While the site could be 
developed in the future as 
a residential area, the esti­
mated exposures wr-ild be 
unlikely to exceed 'hose 
estimated in the current 
use scenario. 

A resident my have oppor­
tunity to contact sediment 
during recreational activi­
ties for a longer duration 
than a trespasser if the 
site were developed in the 
future as a residential area. 

While its plausible that the 
site could be developed in 
the future for livestock 
and/or agricultural product 
production, it is unlikely 
that such development 
would occur. 



SUMMARY OF 

TABLE 10 

croosic NONCAXGNOGENIC HAIA*D INDEX ESHMATES 

HQGINS FARM 

Cht&icd 
GDI 

Adjust 
for 

Ah» 
RID* 

m**d£L 
hwri 
Qwobwt 

H»hw«> 
Hturd 
|«dn 

{CURRENT LAND USE 
1 ADOLESCENT TRESPASSERS: !»,«*» of *4 *«> 

wfcfc cbcateaU to *oB 

lla|Mtioe itthylphihiltte ' 

D*a*! teniae. 

w; — « 
4*th>lptoh»U» 
di-»-*>ufylphtW«u 
PCDD»TCDF» 
•mnic 
fectylliua 
)Md 
screvry 

oua-«i>yu>«yi)p,i,h,Iltt 

4,«hylphUuUw 

KDD»TCDFI 
•mate 
brylliua 
tM6 
tttrcuty 

J.tOE'CI 
4.75E-12 
i.ia-06 
s.S2£«<n 
4KE-06 
l.WE-OI 

4.111-07 
2.41E-07 
i.m-07 
2ME-11 
l.WE-06 
J.F7E-07 
5.WE-06 
2.16E-0I 

NO 

NO 

NO 
NO 

NO 

YES 

YES 

YES 
YES 

YES 

LUKWT I t MtWl? 
bi»n-«>>y^exy1>Fhlhril•• 
diohylphthftlu* 
4i-ft-kuty1phlh«l«t* 
PCDDi/FCDFI 

bcrylliuB 
Im4 
wiwfy 

5.S2E-07 
l.WE-07 
SB5E-0I 
1J4B-I0 
IJ5E-06 
S.1FE-07 
J.UE^ 
4.2AE-0I 

YES 

YES 

YES 
YES 

YES 

TOTAL EXPOSURE HAZARD INDEX FOR 
ADOLESCENT TRESPASSERS 

NOTE 
kit 1̂ 41« •bM*V*ia 

».IS» tm d»wl ujom» p»tfc»«jr» 

VSiAtt*^ 

0.01 tm uryiu- CATWR. JjJ® 
• «c--««nCAT»Al»») 

HMM: 

2.00E-02 

IDOE-OO 

S.OOE-Od 
S.00E-03 

S.44E-06 

S.I0E-0S 

J.7SE-03 
4.WE-05 

JDOE-O* SOOE-OS S.S6E-03 

2.00E-Q2 

1.00E-00 

2.40E-W 
S.00E-OS 

2.06E-Q5 

2E7E-07 

S34E-0S 
7.F4E-03 

4D0E-04 S.ME-W l-m"02 

2.00E-02 

l.CCE-00 

J40E-0* 
J.OOE-OS 

2.ME-05 

SESE-OS 

4.44E-OS 
s .0*1-02 

0.00E-O6 1.WE-C2 2.73E«02 

4.S2E-02 



TABLE 10 

SUMMARY OF CHRONIC NONCARCINOGENIC HAZARD INDEX ESTIMATES 

HIOGINS FARM 

Cheated. 

LAND USE 

|R£S1DEKT ADULTS .  ̂

llatae*» bi-o-butylphthal** 
PCDDî PCDFa 

CDI 
Adjuaad 

for 

Derail aoaaa 

faryQins 
laad 
mart«ry 

bi*a-«U'ylll,xy1>PhJh4l*u 

bi-a-bgrylphthalata 
pCDDi^FCDFi 
ant&ic 
barylliua 
toad 
•worry 

RESIDENT ADULTS: Inieaioa. farad tootao. od 

wfch ttiaiiinli l» w0 

4.79E-07 W° 
4.UE-07 NO 
5ASE-H -
S.SIE-06 NO 
1J1E-06 NO 
IMl-O* -
S2lE«0 NO 

atSE-07 W 
J.44E-C7 YES 
S.2SE-II -
7.S2E-07 YES 
1.79E-07 YES 
I.WE-05 " 
4.19E-0S YES 

of efaaiaJr to groad 

RID* 
maikrfy) 

200E-02 
1.00E-00 

J.OOE-0* 
5.00E-03 

l|g|CJUS& bl»^"*hJoTocihyl)*hw 
bonuot 
chlorebOTMM 
chlorefera 
U-dichlorobwaw 
M-dieMeroafao 
U-dieMweaho* 
1.1-diebleteatfam 
1.2-diehlortwbw 
toopropyl bo«a» 
I.U.l-teuschlereWhew 
tctrachloi utha* 
U.*-eichIor***w 
l.U-triehloreafa* 
ttichloroaham 
vteyl chloride 
sylaMaQecal) 

S.71E-05 
3 43E-02 
3ME-02 
2.S4E-04 
1.0SE-03 
4.43E-05 
4.60E-03 
12SE-04 
t.SSE-03 
4.29E-05 
4.23E-C5 
7.71E-03 
4.S6E-05 
S.UE-CD 
S29E-OS 
4J9E-04 
1.04E-O* 

NO 
NO 
NO 
NO 

NO 
NO 
NO 

NO 
NO 
NO 

NO 

Hawrd 
QuootB' 

240E-Q5 
4.UE-07 

2.19E-02 
S.02E-0* 

Pathway 
Hoard 
Index 

S.OOE-04 1.74E-03 2.40E-C2 

2.00E-CD 
l.OOE-OO 

2.40E-O4 
S.00E-0S 

143E-05 
2.44E-07 

S.26E-03 
S3SE-03 

g QQgwa LOSERS 1.721*02 

2.00E-02 
1.00E-CQ 
9.COE-C2 
JD0E-01 

9.00E-C3 
E00E-C2 
4.00E-C3 

1.00E-CQ 
1.S0E-03 
4.00E-03 

1.57E-00 
2ME-C2 
I20E-02 
443E-04 

1.J9E-C2 
9.40E42 
IJ7E-03 

7.711-01 
J.74E-C2 
7A5E-00 

2.00E-00 SA0E-C5 1.04E-01 

NOTE «-JU&» fa duaal aaewn ***** «• ad**- fa 

V&tAlS* A4JS® 

«„o,. 
OS far araaau (UUPA. WO) 
0.01 far VnrDi>a tATSPR. WO) _ . liOVM 



IDeraal contact 

(iAhiltiin 

TABLE 10 

SUMMARY OF CHRONIC NONCARONOGENIC HAZARD INDEX ESTIMATES 

KOOJNS FARM 

"EC" 

fet»tf-«h)OTO«hyi)«heT 
fccomi • 
chlorobcoMM 
cfclorofom 
U^icUereb«MM 
I __ 
l,2^tchJoro«haM 
1 l-ifirhlnnrahmc 
1 7-ifi*f)Trrrnhn 
twpropyl btnuu 

tetrechJoraathanc 
1 ,2.4<«ieh]oro6onMD0 
1.1.2^richloroathatt 
trichleroathaae 
vinyl chloride 
syJanaa (total) 

tiaG-chJoronthyljKhe 

chlorobantaao 
chlorofora 
1,2-^iehlore 
l.l^iehloroaha&e 
],2-4>ehloroachaac 
l.l^ichlorenthaao 
1,2-dichJoroathm 
iaopropyl IWT— 
1, 1.2,2-utrachloroathnaa 
UucchlorocthcBC 
1 ̂ .d-^ichlOTBbCBUM 
1,1 ,2-aSchJoroaihaaa 
trichloroatbaao 
vinyl chloride 
lyltaas (total) . 

ITOTAL D90SUKE HAZARD INDDC FOR RESIDENT ADULTS 

CD! 
Adjuaad 

CD! lor 
—|tc«4ar) Ahaorrcici 

2.00E-06 —r 
4.44E-03 _ 
2.00E-C2 YES 
2.44E-0S YES 
9.ME-0S YES 
2J1E-06 YES 
4D3E-03 
1DSE-OS YES 
S.22E-05 YES 
3.ME-QS YES 
9J5E-M _ 
5.39E-OS YES 
2J4E-06 YES 
7.I1E-C3 YES 
IJ2E-03 
••03E-06 _ 
t.ME-OS YES 

Z»E-05 
1.37E-02 
U6E-02 NO 
1.I4E-0* «. 
4.32E-04 NO 
1.77E-05 NO 
l.ME-03 _ 
J.01E-CS mm 

7J1E-04 mm 

1.71E-05 mm 

l.WE-QS mm 

3.09E-03 
l.ME-09 NO 
lDtf-02 
2J1E-03 „ 
1.71E-04 
4J2E-05 NO 

RID* 

2.00E-02 
1.00E-02 
t.00E-02 

• 1.00E-01 

t.OOE-03 
2.00E-C2 
4.00E-C2 

1 DOE-02 
1.30E-03 
4.00E-03 

4.00E-02 
1.00E-01 

Fathway 
Kaaard Miurd 

_Qv«iant Indai 

l.OOE-OO 
2.44E-03 
1.I0E-03 
ZSIE-OS 

1.721-03 
2.I1E-03 
9.ISE-04 

J39E-03 
2 49E-03 
1.90E-00 

2.001-00 4.97MS 2.92E-00 

S.OOE-03 2J2E-00 

1.0IE-02 
1.T7E-0* 

l.OOE^S I.47E-C3 

•.•0E-C2 S.02E-W 244E-C0 

1J9E-01 

HBJL *-R/Dt far dmil i^omi pikwiyi u ad>oud far afcaarpMa ki fafliii 

RIB i Alt • A4PUD 

MM AW • 1.0 for organic chealeali (default v«i«) 
M far trMBM (VII?A. tfW) 

.e.Ol fat hrryUlM (ATSSL MM) 
9.03 far Matcaajr (ATBBR. HW) 



TABLE 10 

SUMMARY OF CHRONIC NONCARCINOGEN1C HAZARD INDEX ESTIMATES 

HIOGINS FARM 

Chemical 
CD! 

ED 
Adjumad 

tor 
Abaorpbeo 

RID* 
Pathway 

Hasart Hazard 
QMUBI BDW 

CURRENT LAND USE 

RESIDENT CHILDREN: Ingestion of and derma! 

his (2-«hy Ihaxy! )phb»ala» 
dj-o-burylphthaleie 
PCDDs/PCDFs 

with chemicals to aofi 

Dermal 

beryllium 

mercury 

bis(2^hylhexyl)phthnlaie 
di-a-btnylphthalate 
PCDDt/PCDFs 

beryllium 
lead 
mercury 

4J4E4e , HO 2.00E-C2 2.27E-0* 
3I9E-06 HO 1.00E-00 3I9E-06 
S.1SE-10 * — 
S.22E-05 HO 1.00E-04 2.07E-01 
1.43E-0S HO S.OOE-OS 2S4E-03 
1J5E-03 • — — 
4.ME-06 HO 1.00E-04 1.441-02 

S.24E-06 YES 2.00E-C2 2C2E-04 
4.S0E-O6 YES 1.00E-00 430E-06 
SWE-10 — — 
144E-05 YES 2A0I-W 4.00E-C2 
3S0E-O6 YES JOOE-OS 440E-C2 
3 60E-O4 — • 

1.14E-06 YES f.OQE-06 l.bOE-01 J.ISE-01 

RESIDENT CHILDREN: legcmion. dermal eoeueet and inhalation of ehemieali it ground 

ingestion bisfl-ehloroethyDaaher 
benzene 
chlorobeaxene 
chloroform 
1,2-diehlorobenaaDe 
1.1-dichJoroethane 
1.2-dtehloromhaae 
l.Wichloroathaae 
l,2-4ieh)oroatbsne 
isoprepyl benzaDO 
1,1 j .2-ueracMereeUmw 
tauathloroethane 
1,2,4-tnchlercbeesaee 
1.1 j-thchloreethaao 
tichloreathaae 
vinyl chloride 
lylanea (leml) 

l.SSE-04 — * 

S.11E-02 — • 

T43E-G2 HO 2.00E-C2 J.72E-00 
4.72E-04 HO l.OOE-02 4.721-02 
2J5E-Q3 HO t.00E«O2 2.I3E-02 
1.C5E-W "0 1.00E-01 l.QSE-03 
1.09E-03 — — • 

.2.ME-04 
4.44E-CS 

HO 
HO 

•.00E-CS 
2.00E-C2 

JJ9E-02 
2.22E-01 

1.01E-O4 HO 4.00E-C2 USE-OS 
l.OOE-04 — — — 
I.S2E-08 HO 1.001-02 1.S2E-00 
I.15E-04 HO I.30E-03 SS5E-02 
7.43E-C2 HO 4.00E-03 1.S6E-01 
149E-Q2 — -• -
1.C1E-03 — 
L51E-04 HO 2-OOS-OO 1JSE-04 

gOH a-RDt tm deimal upan ptHwji ait a<h«ad tm alaiaieim as 

RlSzAES' A4JVD 

xgj • | .0 for organic chemicals (default vote) 
0.1 fw imii (USZ7A. trie) 
0 01 tm herytlita inTSDL 1*8 
0.03 tm maroey IATSDA WW) 



TABLE 10 

SUMMARY OF CHRONIC NONCARGNOGEN1C 

KIOOINS FARM 

HAZARD INDEX ESTIMATES 

|D«rs4l 

(lahsletice 

Chtsucal 

9iaa-eMor«*hyl)atto 
bttOMM 
cfclorebcnzaaa 
chlerefern 
1.2-4ichlorcfean»ant 
l.WieMoroxhaaa 
1.2-4>ehJere*haan 
l.WiehJoToathaaa 
l,2^iehlerozthane 
propyl baazana 
1.1 .2.2-«tfaeMoro«haaa 
utrachloroathana 
1.2.4-trithlorobaazaea 
1,1.2-wWwoaihnnz 
trieNoroathaoa 
vinyl tWorid* 
zylcaat (teaal) 

ki^2-ehlwoathyl)«»*r 
ktauM 
cfclorebaazJM 
chloroform 
1,2-diehlOTebenieM 
l.Mithloroathana 
i.2-4>thloroathaaa 
|,l-4>ehloroathaaa 
1.2-4ithloroatha«a 
iaopropyl ***** 
1.1 J^HeuseNereXhe* 
imraehloroxhaBa 

U.2-triehloro*haa4 
Bithloroathana 
vinyl chlorida 
zylR>« 

CD1 
BMfra-dtrl 

2 361-06 
1.941-03 
isrt-n 
4.35E-05 
1.T7E-04 
44IE-06 
734E-03 
2.T7E-C5 
9.20E-OS 
7.03E-05 
1.071-07 
9.60E-05 
S.77E-06 
J.*61-02 

'2.71E-03 
1.61E-0S 
1.77E-0* 

I44E-04 
S65E-C2 
1.93E-C2 
7.16E-04 
2.72E-03 
U2E-04 
1.16E-C2 
3.16E-0* 
4.74E-03 
t.OSE-04 
1.07E-W 
i.wE-ca 
113E-W 
7.93E-C2 
139E-02 
I.04E-03 
2.72E-04 

—BE 
Adjuawd 

for 

YES 
YES 
YES 
YES 

YES 
YES 
YES 

YES 
YES 
YES 

YES 

NO 

WD* 
4w*r*rL 

2.00E-02 
1.001-02 
9.001-02 
1.001-01 

9.00E-C3 
J.00E-02 
4.001-02 

1.001-02 
1.30E-C1 
4.001-03 

Hazard 
Pathway 
Hazard 
Met 

1.79E-00 
J.1IE-03 
1.97E-03 
44IE-05 

J.OSE-03 
4 651-03 
1.76E-03 

9.601-03 
4.44E-03 
2401-00 

2.00E-00 S .151^5 S-21E-00 

2.001-03 1J«-01 

NO 
NO 

4.00E-02 
1.001-01 

9.90E-02 
1.12E-03 

NO 

NO 

rOTAL CCPOSUEI HAZARD INDEX 
FOE RESIDENT CHILDREN 

3.00E-OJ 4.10E-C2 

1401-02 3.16E-03 1.90E-01 

4.631-01 

IIOT1. *-R®» N» Xftloiiaiw paftwayt far 

US i ASS • A4|M> 

e.0J lm aaaiaaay 147*®*-

Vha 



TJStE 10 

SUMMARY OF CHRONIC NONCARCINOGEN1C HAZARD INDEX ESTIMATES 

HI GO INS FARM 

Cfcamica) 
CDI 

<tAf4»r> 

—BE— 
Adjuud 

for 
Abiwyioi 

w 
Fathway 

Hoard Miard 
QwoUaw bdn 

CURRENT LAND USE 

ADULT WORKERS: K|AATIOO OF AAD DTMAL 

fcia(2-oliylhMyl)pl>*hol««« 
diatfiylphihalaia 
dr-e-turylphihalai* 
PCDDt'FCDFa 
amaie 
fccrylliua 
load 
aarcwy 

WFCH EHAAIEALA TO AOFL 

2.WE-07 
I.Ott-07 
1J7E-07 
I .WE-11 
4 60E-06 
1.J7E-06 
2.0SE-05 
7. ME-01 

NO 

NO 

NO 
NO 

NO 

2.oos«c? 

1.00E«00 

3.00E-04 
S.09E-03 

I42E-05 

1J7E-07 

1.3JE-C2 
2.74E-04 

S.00E44 2.4IE4I 1J9E-C2 

Damal acoaaet hLf2-«HYLKCXYL)PHTHALAU 
DITTHYLPHTHALAU 
di-r-burylphtMlau 
FCDDA'PCDFA 
onaaie 
hcrylliua 
load 
aweary 

1.S9E-C7 
F.S9E-C7 
t.JlE-OI 
l.lCE-ll 
5.47E-07 
l.WE-07 
2ME-06 
1.S4E-09 

YES 

YES 

YES 
YES 

YES 

2.00E-02 

i.ooc«oo 

2.40E-0* 
S.00E-05 

I45E-06 

tJIE-01 

2.2SE-C3 
J.26E-03 

TOTAL DCPOSURE HAZAED INDDC FOE ADULT WORKERS 

t.00E^6 1.47EO 7.02E-C3 

2.29E-02 

XOTT *.W©, tm 4trmt! I«HM pa W»IY» an UjumU fa 

tSO t All • AdjMD 

• MMt 

avn AM • 1.0 for organic chaaieal* (Oafaah valoa) 
0 1 fa aneaia (Ul&A. >*>*) 
0 01 foi laryUiuo IA7SOR. IW 
0 02 fa amo; (ATSDR. WW) 



FUTURE LAND USE 

RESIDENT ADOLESCENTS; Dbb-J «««* ** ***** to 

TABLE 10 

SUMMARY OF CHRONIC NONCARCWOCEN1C HAZARD INDEX ESTIMATES 

HOGINS FARM 

Hlh«*v 
Hoard Hazard 

RITFF-thylhwyDpHrtialw 

FCDDa/PCDFa 
•maie 
tocryUiua 

•arcury 

S.«E -07 

I.ME-10 
1B5E-M 
S.1SE-07 
2-1 IB-OS 
424E-0S 

YES 
YES 

YES 
YES 

YES 

2.0QE-02 
1.00E-00 

2A0E-O* 
S.00E-05 

2.S6E-05 
liiE-OI 

«.46S-C3 
|.0*E-«2 

S.00E46 1.04E-02 2.73E^J2 

TOTAL 
ADDITIONAL EXFOTVU HAZARD D.DEX FOR U.IDEKT ADOIRKSNT* 

2.7JS-02 

HOTE ••WDi 1m mm*\ txfc**n ̂ »bv»y» w -'u*4< *" " 

in > US • AdjUD 

«.AB. 0 t for »r»«i« (USP*. W 
e .01 f«T a*»rUn« (ATSDK. WM) 
e.w (« »*«>•'> t*T»OA. »•••> 



TABLE 11 

SUMMARY OF CANCER RISK ESTIMATES 

HJOOINS FARM 

ChtBita) 

CURRENT LAND USE 

RESIDENT ADULTS: lagMtioa of aad Strati 

tuMtieo M»(3^)iylhtiyl)pl«htlai 
FCDDtfPCDFt 
amaic 
bryUiBB 

wife cktaietlt to tod 

Dcratl kitf2-«feyI>*tyI)ptahJatt 
RCDD»/?CDFi 
•mate 
bcryUiua 

2.0SE-07 
2.S5E-H 
2121-06 
4.44E-07 x

x
x
x
 

o
o
o
o
 

140E-C2 
! JOE-OS 
l.SOE-OO 
4 JOE-CO 

2.I7E-W 
JJJE-06 
SOIE-06 
2.7SE-06 114E-05 

1J2E-07 
1.40E-11 
J.SSE-07 
7.ME-0I 

YES 
YES 
YES 
YES 

1.40E-02 
1 JOE-OS 
225E-C0 
4J0E-C2 

1.71E-09 
2.10E-06 
7J4E-07 
1 JOE-OS 3J9E-05 

RESIDENT ADULTS; Ia|Mtioe. Strati toman tad tohtltrino of ektaietlt to grooad< 

togi kM«< 
bi»(2-*Noreafeyl)«ktr 
thlorefora 
1.1-dicUeroathtot 
1.2-dichJoro«haa# 
1.1-diehloroafeaat 
1.1.2.2-utmWorotthaat 
utmhlorotfetat 
1.1.2-trttUorotfetat 
ticfcloroafetM 
vtoyl chloridt 

1.47E-02 
2 451-05 
1.221-04 
I.ROE-OS 
l.rTE-03 
S.ME-0S 
1.I1E-0S 
S.S1E-03 
1J5E-02 
2WE-C3 
1.S4E-04 

NO 
NO 
NO 

NO 
NO 
NO 
NO 
NO 
NO 
NO 

2.R0E-02/ 
1.10E-00 
4.10E-OJ 

R.10E-C2 
4.00E-C1 
2.00E-01 
S.10E-Q2 
S.70E-02 
I.10E-02 
I JOE-CO 

4.361-04 
2TOE-OS 
T.44E-07 

I.7SE-0* 
J.22E-CS 
J62E-06 
1.69 E-04 
7.70E-04 
2.WE-05 
JJCE-04 1J9E-03 

Hon. far 4*rm*l I ftitmr* tn *4>I*»4 tm »toa»Hiw 

RIB s Alt • AdJR» 
WWn all • I.C tor argiaic iWwinb ftolwto oto) 

fi t fm .Mir (C»UK. 1M4) 
fi.OI trn WryUiM (ATSBR. WW 
OA tor mtnwy (ATUR. WW) 



TABLE 11 

SUMMARY OF CANCER RISK ESTIMATES 

JOOG INS FARM 

Cheated 

- CD1 
Adjuaod Ctesid* 

CD1 .V SF» opoeifie 
Cofkc-dry) Aboort-teo 

I I
 Riik 

1.01E-03 YES 2.WI-C2 Si<i-05 
-*-37E-07 YES 1.101*00 t.4SE«C7 

" 1.05E-05 YES 4.10E-03 4.41E-M 
1.0IE-06 «— • 

1.I1E-0J YES t.)0E-02 1.451-0* 
t.ME-06 YES 4.00E-01 4.00E-06 
4.09E-0S YES 2.00E-01 S.1IE-W 
2.31E-0S YES 9.10E-02 I.IIE-06 
)2tE-0) YES S.70E-02 I.I6E-0* 
A.52E-0* YES 1.10E-C2 7.17E-06 
J.17X* YES t.f0E«00 7J5E-06 

Tsui 
Fttbwt) 

Risk 

Derail 
bi»(2"«h)oroccfcyl)*bcr-.« 
chlorofora 
1.1-̂ chloroahcne 
1.2-diehloroahiao 
J.l^iehlorooihoBC 
1.1,2.2-i*reehloro«hooo 
tauoehloroahoM 
1.1,2-triehloroothinc 
crichloroahcae 
vinyl chloride 

kenxont 
hii(2*«hloraahyl)ah«r 
chlorofora 
1. l^ichloroathiM 
1,2-dieWerotthinc 
1. l-diehlorocthcnt 
1.1.2.2i*tf ethlor oahinc 
teroehloracihcnc 
1.1,2-trichloroaihiM 
thchloroatlMM 
vinyl chloride 

S.SSE-0S NO 2.40E-C2 I.71E-0* 
9.S0E-O6 NO 1.15E«00 1.I3E-Q5 
4.I7E-05 NO I30E-02 4.14E-06 
739E-06 — — — 
7.I9E-04 NO I.10E-C2 7.1IE-05 
215E-05 NO 1.20E-C0 2AIE-0S 
7.2SE-06 NO 200E-01 1.43E-06 
1.32E-03 NO 1.S0E-O3 2.3IE-06 
5 39E-03 NO S.70E-02 S.07E-O* 
I.0SE-03 NO 1.70E-C2 1.S4E-05 
7JSE-QS NO 2.90E-01 2.13E-05 

TOTAL EXPOSURE RISK RESIDENT ADULTS 

4.27E-0* 

4.S4E-0* 

3.09E-03 

XOTL. ••lAi for Ctrmit iqsaun ptbvirt •» Wjoaod Im ttaorpia U hllioi: 

- v»nM*Aijuo 
Vim Alt • 1.0 for V|uii rhoiali (dtfwO who) 

0.1 for iimx (UWA. 1*01) 
0.0) for terylbuo (ATIOR. I0M) 
0.02 for aonaty (ATSDR. M0) 



TABLE 11 

SUMMARY OF CANCER T2"K ESTIMATES 

MOCINS FARM 

Col 
Adjumnd fbfilml- Total 

Chemical 
CD! tot IF* qicelftc Fcthwey 

Chemical tottery) Abcorptioo 0n\r-4ryhl Ruk Ritk 

CURRENT LAND USE -

RESIDENT CHILDREN: b|ut>ofl of aid 4raal matter with dwa liaditaaofl 

Ufaainr bur2 t̂iiylhtty!)pfciJMlatt 4J4E-C7 NO I.40E-02 • ME-09 
FCDDKTCDFA S.1SE-11 NO 1J0E-C5 7.77E-06 
•ramie •.22E-06 NO I.IOE-OO 1.12E-0S 
beryllium I.43E-06 NO 4.10E«00 •.13E-06 2J1E-C5 

Dermal contact biitf-ediylhtxyllphthalau S.34E-07 YES JA0E-C2 7.S4E-09 
FCDDa/FCDFa S.99E-1I YES 1 JOE *03 S.99E-M 
•mate 1.44E-06 YES 2.25E-00 2J4E-06 
beryllium J.S0E-C7 YES 4J0E«4S 1A2I-0* 1J4E-04 

RESIDENT CHILDREN: lo|eatioe, Seratl eeetMt 
• 

•ad tahdetian ©f chcnirdi to fraud i , 

intemisn benuna S.1IE-03 NO 2.90E-Q2 2J5E-04 
buf2-chJoroeihy])ether 1.33E-05 NO I.10E-00 1.49E-05 
chloroform •.72E-05 NO 4.J0E-03 4.J0E-07 
l.l-diehJoroethaac 1.03E-05 «— _ 
1.2-̂ iehJeroo^aftc I.C9E-03 NO •.10E-C2 9 921-05 
i.l̂ iehloroocbcBe 2.ME-05 NO 4.00E-01 1.7IE-05 
1,1.2,2-uoaehloroethanc l.OOE-OS NO 2.00E-01 2.00E-06 
tttraehloroetbcM 1.121-03 NO S.IOE-tt 9JSE-0S 
1.1,2-tnchleToethanc 7.43E-03 NO S.70E-02 4J4E-04 
frichloroaUMae I.49E-03 . NO I.I0E-C2 1.44E-05 
viayl chloride 1.01E-O4 NO 1.90E«00 1.92E-0C 1.09E-03 

HOTI. «•!©( I* famal iywin pnt»qn wt Kjwutf tar tUorfUm m Ml—» 

KSS i AJJ • AiJUD 
VtaiAlt* I.CtaM|uk chaiubtfiM«ta) 

C.t tar an—« (USOA. WM) 
0.0! far faryQ>— (AT10X. I Ml) 
• 03 far aaicay (Aim. !•••) 



TABLE 11 

SUMMARY OF CANCER RISK ESTTMATtS 

HJOCINS FARM 

CD! 
Chemical kflHty) 

7.F4E-G4 
hii{2-chJoro«fay!)«J»r 336E-07 
chloroform 4.13E-06 
l.l̂ iehJerokhiw 4.4IE-07 
1,2^>ehl eromhc&t 7.S4E-04 
1,!-S>eh)eraahnc 2.77E-06 
1.1.2.2-**r»chloreath4M I.07E-0I 
ttrcehloroahmc 9.S0E-06 
l.l.S r̂ichloroahiM 1J6E-03 
trichloroahcM 2.71E-W 
•inyl chloride 1.S1E-06 

fanuai S.ftSE-03 
hu(2-cWoroabyl)«h«r 1.44E-QS 
chloroform TISE-05 
l.l-dichloroachaac I12E-05 
1.S-dichJoroahiM 1.I6E-0J 
l.Wiehloroethuc 3.I6E-0S 
1.1.2.2-taraehJoroMhiM 1.07E-0S 
utrtehloroahsM l.ME-CJ 
1,1.2 îeh)oroathia« 7.ME-03 
triehJoroalhcni 1J9E-03 
vjey] chloride l.OSE-04 

CDJ 
Adjuaad 

far 
AbtO^liOB 

IF# 

OM V-e»r>-l 
•pacific 

Ri«k 

Toul 
Pilhwi) 

Riik 
Derail 

TOTAL EXPOSURE USX FOX RESIDENT CHILDREN 

FUTURE LAND USE 

RESIDENT ADOLESCENTS: Derm! eeetifl vkfc cfccaicali k adl 

bUQ««)>yIhay!)phtfcilaa 
FCDDi/FCDFi 

SeiyOtaa 

4sa« 
1ESE-11 
1J3E-07 
4.45E-M 

YES 
YES 
YES 

YES 
YES 
YES 
YES 
YES 
YES 
YES 

NO 
NO 
NO 

NO 
NO 
NO 
NO 
NO 
NO 
NO 

YES 
YES 
YES 
YES 

TOTAL ADDITIONAL EXPOSURE RISK FOR RESIDENT ADOLESCENTS 

2.F0E-C2 
l.)0E«00 
SIR-OS 

t.JOE-02 
S.OOE-01 
2.00E-01 
S.I0E-03 
S.70E-C2 
J.10t-02 
1.FOE *00 

2.F0E-Q2 
1.15E-00 
SJ0E-C2 

M0E-C2 
1.20E-00 
2.00E-01 
ISOE-03 
S.70E-C2 
1. TOE-02 
2.FQE-01 

1.40E-02 
I JOE-OS 
2.25E-00 
4.J0E-C2 

2.30E-05 
3.92E-C7 
2.SSE-M 

S.I6E-0S 
1.S6E-06 
C..4E-09 
4.F0E-07 
T.TSE-OS 
2 9IE-06 
1.06E-06 

2J1E-04 
1.S6E-CS 
4.09E-06 

I.06E-O4 
3.7FE-03 
2.14E-06 
3-S1E-06 
4J2£«04 
2.70E-Q5 
3.13E-0S 

SSSE-10 
2.371-06 
2.F9E-07 
1.91E-0S 

1.7IE-04 

S.33E-04 

23IE-03 

2.IIE-0S 

2.IIE-Q5 

RCTl«>lffiifcrAiiil e<pe*et fittwyi w >4Ju—4 far ilwiyie • Mwe 

VO i AM • A4JMD 

*3H» All • 1.0 for «xuk rtniali (Itftkt «eki) 
01 for mm (USEPA. I0M) 
o.ei far wyOna (atsox. ion) 
0.0} far MMy (ATSDL INO) 



TABLE 11 

SUMMARY OF CANCER RISK ESTIMATES 
4 

HOGINS FARM 

Cheated 
CD! 

CD! 
Adjusad 

. fa 

AhoorpOoe 
EF# ^•eilk 

Risk 

Toid 
Fa^-ty 

Rtek 

CURRENT LAND USE 
• 

• 

ADULT WORKERS: kgMUw ofta* 4«ad wati lavfcbchaatedi teaefl 

bfUow hU -̂oOiyU>oxyI)ph>hdM 
PCDD»/FCDF» 
•mate 
tcryUiua 

1X11-07 
S.99E-12 
1J4E-06 
4.I9E-0? Z

Z
Z

2
 

o
o

o
o

 

I40E-02 
1 JOE-OS 
I.SOE-OO 
4.JOE-00 

1411-09 
I.QSE-06 
LKE46 
2.I0E-04 i.lOE-06 

Dorad iwitirr Ei»fl-«>iyUiuyT)ptrthd*» 
FCDD*/PCDF» 
•mate 
bcryUiua 

4.02E-OI 
4.1CE-12 
I. WE-07 
S.KE-OI 

YES 
YES 
YES 
YES 

1.40S-C2 
J JOE-OS 
2.2SE-00 
4 JOE-42 

14JE-10 
4J4E-07 
4J9E-07 
2J0S-0S 2J1E-C5 

TOTAL CCPOSURE RISK FOR ADULT WORKERS 2.22E-OS 

N07X- **WOi far kfw! iyw yotfcvty* in *4>tfU4 tm tfeMffnia M httteo: 

tn I Alt • AijUD 

Wfcut »M • 1.0 far Ocaiub (fetak mtm) 
Ct (or tramic (UIEFA. I«M) 
0.0! (or kcryllia (ATSDK INS) 
• 02 for MiM) (A71DL WW) 



TABLE 11 

SUMMARY OF CANCER RISK ESTIMATES 

HJOCINS FARM 

Clwafca] 
CD1 

•fairer) 

CD1 
Adjwmai 

for 
Abtetrtioa 

«F» 
«e%t*4*rM 

<qp2dfic" 
Rfak 

Toul 
Fothwcy 

Auk 

CURRENT LAN© USE • 

ADOLESCENT TRESPASSERS: fe|Mte efwd 4m ail Metis «*i rfaaloli fa aofl 

laiwtioa bi»(2*«hyU**y!)pMtttai« 2.WE-09 NO 1A0E-C2 4.1SE-11 
PCDDi/PCDFc 2.03E-1S NO 1J0£«C5 S05E-0I 
amaic 4 7IE-0I NO 1401*00 t.tOE-OI 
fcwyUiua 1.42E-0I NO 440E-00 4.111-01 1.7IE-07 

Derail conua bUf?-̂ thyU>«iyI)phfh«lw 1.74E-0I YES I.40E-05 2.44E-10 
PCDDi-TCDFr 1421-12 YES !J0fi«6S 1.1JE-07 
•maic S.7JI-0I YES 2.25E*00 1411-07 
bcryllius 1.7DE-M YES 4J0E«O2 7JIE-06 7.421-06 

ADOLESCENT TRESPASSERS: Derm«1 Metis vkb rHtakili fa m • 

bi*(2«eU>yl)>«jryl}phthili» 2.2SE-M YES 1.40E-02 S.19E-10 
PCDDi-TCDFI 7.P0E-12 YES 140E*05 1.19E-06 
•maic 4«E-0« YES 2.25E-O0 M9E-C7 
beryUiua 5.22I-0S YES 4J0E«C2 9J5E-06 l.WE-05 

TOTAL EXPOSURE RISK FOR ADOLESCENT TRESPASSERS 1.I7E-0S 

NOH >>UBt far farm*! i^mwi pltvi/i in itfjuaW far ihrrf« M fatlaai* 

Km>A*l«A4UB 

VtMAlii IJ far null rb—lntr (fcX wW 
CI far imw CUIIPA. IMC) 
0.01 far toiyttna (ATSOI. IfM) 
0.03 far Btna} (A710&. MD 



XA2LE 12 1 
ALTERNATIVE 1 COSTS Page 1 of 1 1 

CAPITAL COSTS •. .'• v'.- $ 0 1 

OPFP ATION AND MAINTENANCE (O&M) COSTS 

Labor @ S25/hr — 2,000 1 

Ground water monitoring: Analytical (32 tamples @ Sl,800/sample for 
TCL/TAL) 

57,600 

SUBTOTAL 59,600 

CONTINGENCY (20%) 11,900 1 

OAM SUBTOTAL 71,500 j 

PRESENT WORTH O&M COSTS (30 YEARS AT 5%) 1,099,100 

TOTAL PRESENT WORTH VALUE ; 
(Capital and O&M Costs) 

$1,099,100 



TABLE 13 
SENSITIVITY ANALYSIS OF 0 A M COSTS FOR 

ALTERNATIVES 1-3 

Treatment Time Frame 

Present Worth OAM Costs | 

Treatment Time Frame Alternative 1 Alternative 2 Alternative 3 1 

Annua! O&M Costs S 71.500 S 262.100 S 384.000 
5 Years S 309.500 S 1.134.600 S 1.661300 

10 Years S 552,100 S 1023.900 S 1965200 

15 Years 5* 742200 S 1720.600 S 3.985.900 1 

20 Years S 891.000 S 3266300 S 4.785.400 | 

25 Years S 1,007,700 S 3,694,000 S 5,411100 | 

30 Years 3 1,099.100 S 4.029,000 S 5.901800 I 

Note: I 
55r discount rate assumed for all present worth calculations. | 

) 



ALTERNATIVE 2 COSTS FAST 1 OF L 1 
CAPPTAL COSTS '• ' ^ } 

Ground Water Extraction $137.00o| 
Extraction Svstem Monitorina Wells (3) 45,(1001 
Treatment Svstem Bulldine so.onn I 
Equalization v 7mn 1 
Aeration 49.000 
Chemical Precipitation, Flocculation, Clarification, and Filtration 
(includes chemical feed svstems) . 98,000 

Intermediate/Final pH Adiustment 16.000 
Ion Exchanee 72.000 
Discharae to Surface Water 50.000 

SUBTOTAL 524.000 
SITE WORK (20%) 104.800 
ELECTRICAL. 14C. AND MECHANICAL (30%) 157.200 

SUBTOTAL 786.000 
Transooration and disposal of RI and past removal wastes 87.200 

SUBTOTAL 873.200 | 
CONTINGENCY (20%) —[ 

174.600 1 
SUBTOTAL 1,047.800 

ENGINEERING AND ADMINISTRATION (20%) 209.600 
| OVERHEAD & PROFITS (15%) 157.200 
[ TOTAL CAPITAL COSTS 1.414.600 
I OPERATION AND MAINTENANCE (OAMI COSTS 
1 Labor ((B S25/hour) 52.000 

TCLTAL)UCnt/emueo1 monitoring (24 samples @ 51,800/iample for 43,200 

Extraction System Monitoring (12 samples @ Sl,800/umple for 
J  wL'  i  aLI  21,600 | 

Power ((B SO.lO/k W-hr) 40.000 I 
Chemicals 13.000 | 
Resin disposal and replacement 25.000 1 
Metal hvdroxide sludae disposal 23.600 I 

SUBTOTAL 218.400 1 
CONTINGENCY (20%) 43.700 1 

TOTAL ANNUAL O&M 261100 1 
PRESENT WORTH 04M COSTS (30 YEARS AT 5%) 4.029.000 | 

TOTAL PRESENT WORTH VALUE 
(Capital and 0<iM Costs) v ' ; $5,443,600 I 



CAPITAL COSTS 1 

Ground Water Extraction S365300 

Extraction Svstetn Monitorint Wells f3T 45.000 1 
» • 

Treatment Svstem Buildinc 50.000 

Eoualiration 14.000 

Aeration 58.000 | 

Chemical Preupiution, Floceulation, Clarification, and Filtration 
(includes chemical feed svstemsl 

150,000 

Intermediate/Final pH Adiustment 25.000 

Ion Exchanee 175.000 

Discharee to Surface Water 133.000 

SUBTOTAL 1.015300 

SITE WORK f20%l 203.100 

ELECTRICAL. 14C. AND MECHANICAL f30%T 304.600 

SUBTOTAL 1323.000 | 

Transportation and disposal of RI and past removal wastes 87.200 | 

SUBTOTAL 1.610.200 | 

CONTINGENCY (20%) 322.000 J 

SUBTOTAL 1.932.200 1 

ENGINEERING AND ADMINISTRATION (20%) 386.400 

OVERHEAD 4 PROFITS fl5%! 289.800 

TOT AT CAPTTAL COSTS 2.608.400 

OPERATION AND MAINTENANCE (04MT COSTS 

I Labor ((E 525/hourl 52.000 

Svstem influent/effluent monitoring (24 samples @ 51,800/sample for 
TCLTALI 

43300 

Extraction System Monitoring (12 samples @ Sl,800&ample for 
TCLTALT 

21,600 

Power SO.lO/k W-hr) 80.000 | 

Chemicals 26.000 | 

Resin disposal and replacement 50.000 | 

Metal hvdroxide sludge disposal ' 47200 ] 

SUBTOTAL 320.000 1 

CONTINGENCY (20%) 64.000 I 

TOTAL ANNUAL 04M 384.000 | 

PRESENT WORTH 04M COSTS (30 YEARS AT S%1 5.902.800 

TOTAL PRESENT WORTH VALUE i- * 
(Capital and 04M Costs) ••• • 

S831L200 



I „ Tabic 16 
CHEMICAL-SPECIFIC ARARs & TBCs 

FOR REMEDIATION OF GROUND WATER 

Compound 

Maximum 
Concentration 

Detected 
(MS/1) 

Frequency 
of 

Detection 

NJ GWQ 
Criteria* 

(Mg/I). 

NJ 
Proposed 
r eanup 

Standards* 
(Mg/I) 

(TBC) 

New Jersey 
MCL* 
(Mg/I) 

Federal 
MCLd 

(Mfi/1) 

Federal 
MCLG" 
(Mg/I) 

Selected 
Remedial 

Requirement 
Gtg/i) 

(ARAR) 

NJ 
Proposed 
r eanup 

Standards* 
(Mg/I) 

(TBC) 
(ARAR) (KRKR) (ARAR/ 

TBC)* 

Semivou.."* Organics 

Bis(2-chloroethyij .her 2.0 2/22 _ 10 _ ... _ 

Bis(2-ethylhexyl)phthalate 10.0 1/22 — 30 _ 6 0 6 

2-Qilorophenol 6.0 2/22 40 _ _ _ 
1,2-Dichlorobenzene 48.0 3/22 600 600 600 600 600 

1.3-Dirhlorobenzene 5.0 5/22 _ 600 600 600 600 600 

1.4-Dich' -nbenzene 2.0 1/22 70 — 75 75 

Di-n-b. Jphthalate 0.9 2/22 900 — — _ — 

Diethyl phthalate 1.0 1/22 . 5,000 — — — — 

Hexaehlorobutadicne 5.3 1/22 1 — _ —-

Isopropyibenzene 4.6 6/22 — — — _ 
Naphthalene 0.38 2/22 30 — — _ _ 
N-Buryl benzene 5.0 2/22 — — • — — _ 

N-Propylbenzene 4.5 2/22 — — — _ _ 

P-Isopropyltoluene 5.0 2/22 — — — _ _ 

Phenol 9.0 3/22 3.500 4.000 — — _ 
Ser-Butylbenzene 4.9 2/22 — — — — — _ 
Tert-Butylbenzene 4.9 4/22 — — — ... _ _ 

1 ,2.3-T richlorobenzene 1.4 2/22 — — 8 — _ 8 

1,2.4-T richlorobenzene 1.7 5/22 _ 9 ft 9 9 8 

1,2.4-Trimethyl benzene 3.2 4/22 — — _ — ... - _ 

1.3,5-Trimethyl benzene 3.9 3/22 — — — — _ _ 

Inorganic Compounds 

Aluminum 304,000.0 27/42 — — — • _ _ ... 

Antimony 28.5 4/44 — 20 — 6 6 6 

Barium 1,890.0 38/42 1,000 2,000 _ 2,000 2.000 2.000 

Beryllium 25.7 7/44 — 20 • _ 4 4 4 

Cadmium 4.1 3/44 10 4 — S 5 5 

Chromium 403.0 20/44' 50 100 — 100 100 100 

Cobalt 826.0 25/42 _ — _ _ 

Copper 8,750.0 29/39 1,000' — 1300 1,300 1.300 

Iron 433,000.0 41/44 • 300f 
' — — — — — 



Table 16 
CHEMICAL-SPECIFIC ARARs & TUCs 

FOR REMEDIATION OF GROUND WATER 

Compound 

Lead 

Magnesium 

Maximum 
Concentration 

Detected 
Gig/I) 

81.4 

/7.200.0 

Frequency 
of 

Detection 

20/31 

44/44 

NJ GWQ 
Criteria* 

Gig/D 

(ARAR) 

50 

NJ 
Proposed 
Cleanup 

Standards* 
Gig/1) 

(TBC) 

10 

New Jersey 
MCL« 
< : / D  

(ARAR) 

Federal 
MCL4 

Gig/I) 

(ARAR) 

Federal 
MCLG4 
Gig/1) 

(ARAR/ 
TBC)* 

Wsy. 

Selected 
Remedial 

Requirement 
Gig/1) 

15 

Manganese 24.800.0 42/42 SO' 

Nickel 224.0 18/43 100 100 100 100 

Vanadium 1,490.0 14/44 

Zinc 811.0 32/32 5,000' 5,000 

Notes: 

•New Jersey Ground Water Quality Standards for Class GW2, NJAC 7:9-6. adopted effective March 4,1981; readopted June 3.1988. 
bNew Jersey Proposed Cleanup Standards, NJAC 7:26D-4 for Class ILA Ground Water. 
•New Jersey Drinking Water Regulations NJAC 7:10. 
^Environmental Protection Agency Primary Drinking Water Regulations 40 CFR 141. Maximum Contaminant Levels (MCL) and Maximum 
Contaminant Level Goals (MCLG), April 1992 and May 1992 (Phave V Rule). 

'MCLGs that art set above zero are ARARs. Zero values are TBCs. (Federal Register, Vol. 55, No. 46, March 8,1990). 
'New Jersey Ground Water Quality Secondary Standards, NJAC 7:9-6. 

Value not available. 

Source of selected remedial requirement 



|| Table 17 
CHEMICAL-SPECIFIC ARARs & TBCs 

FOR DISCHARGE TO SURFACE WATER 

Compound 

Maximum 
Concentration 

Detected in 
Ground Water 

(MR/I) 

Maximum 
Concentration 
Detected in 

Surface Water 
(MR/I) 

NJ 
SWQ* 
(MR/1) 
(TBC) 

NJPDES6 
(MR/1) 

FAWQC* 
(MR/1) 

(AP ,R1 

Method 
Detection 

Limitd 
(MR/I) 

(MDL) 

Anti-
Degradation 

Goal* 
(MR/0 Compound 

Maximum 
Concentration 

Detected in 
Ground Water 

(MR/I) 

Maximum 
Concentration 
Detected in 

Surface Water 
(MR/I) 

NJ 
SWQ* 
(MR/1) 
(TBC) 

Aquatic' 
(ARAR) 

Potable' 
(ARAR) 

FAWQC* 
(MR/1) 

(AP ,R1 

Method 
Detection 

Limitd 
(MR/I) 

(MDL) 

Anti-
Degradation 

Goal* 
(MR/0 

Volatile Organirs 

Acetone 5.2 — — — — 1.0 ND (1.0) 

Benzene 1,200.0 — — 5.300 — 12 1.0 ND (1.0) 

Bromobenzene 1.4 — — ' — — _ 1.0 ND (1.0) 

Carbon Disulfide 2.1 5.0 — . — — — 1.0 5.0 

Carbon Tetrachloride 3.3 1.4 — 35,200 — 0.25 1.0 1.4 

Chlorobenzene 1.100.0 — — 250 488 680.0 1.0 ND (1.0) 

Chloroform 33."* —- — 28,900 — 5.7 1.0 ND (1.0) 

2-Chlorotoluene 3.5 — — — — — 1.0 • ND (1.0) 

4-Chlorotoluene 2 S — — — — — 1.0 ND (1.0) 

Cis-lJ-Dichloroethene 76.0 — — 11,600 — — 1.0 ND (1.0) 

1.1-Dichloroethane 3.0 — — — — — 1.0 ND (1.0) 

1.2-Dichloroethane 320.0 — — 20,000 — 0.38 1.0 ND (1.0) 

1.1-Dichloroethene 10.0 — — 11.600 — 0.057 1.0 ND (1.0) 

1,2-Dichloropropane 0.56 '— — 5,700 — 0.52 1.0 ND (1.0) 

1,1-Dichloropropene 4.3 — — 244 87 — 1.0 ND (1.0) 

Ethylbenzene 1.0 — — 32.000 1,400 3,100.0 1.0 ND (1.0) 

Trans-1.2-Dichloroethene 13.0 — — 11.600 — 700.0 1.0 ND (1.0) 

1,1.2.2-Teirachloroethane 7i — — 2,400 — 0.17 1.0 ND (1.0) 

Tetrachloroethene 270.0 — — 840 — 0.8 1.0 ND (1.0) 

Toluene 19 1.3 — . 17,500 14,300 6.800.0 1.0 1.3 

1.1,1.2-Tetrachloroeihane 1.4 — — 9,320 — — 1.0 ND (1.0) 

1.1,1-Trichloroethane 4.2 — — 18,000 18,400 3,100.0 1.0 ND (1.0) 

1,1,2-Trichloroeihane 1.100.0 — — 9,400 — 0.6 1.0 ND (1.0) 

Trichloroethene 220.0 — — ' 45,000 — 2.7 1.0 ND (1.0) 

Trichlorofluoromethane 3.8 — — 11,000 — — 1.0 ND (1.0) 

Vinyl chloride 86.0 — — — —- 2.0 1.0 ND (1.0) 

Xylenes (total) 13.8 — — — — —- 1.0 ND (1.0) 

Scmirolatile Organics 

Bis(2<hloroethyt)ether 2.0 — — — — 0.031 5.0 ND (5.0) 

Bis(2-cthylhexyl)phthalate 10.0 — — 3 . — 1.8 5.0 ND (5.0) 

2-Chlorophenol 6.0 — — 4,380 — — 5.0 ND (5.0) 





1 Table 17 
CHEM1CAL-SPEC1F1C ARARs & TBCs 

FOR DISCHARGE TO SURFACE WATER 
1 

Compound 

Maximum 
Concentration 

Detected in 
Ground Water 

(Mg/1) 

Maximum 
Concentration 

Detected in ~ 
Surface Water 

(Mg/0 

NJ 
SWQ* 
(Mg/1) 
TBC) 

NJPDES" 
(Mg/0 

FAWQC" 
(Mg/0 

(ARAR) 

Method 
Detection 

Limit" 
(Mg/1) 
(MDL) 

Anti-
Degradation 1 

Goal' 
(Mg/1) Compound 

Maximum 
Concentration 

Detected in 
Ground Water 

(Mg/1) 

Maximum 
Concentration 

Detected in ~ 
Surface Water 

(Mg/0 

NJ 
SWQ* 
(Mg/1) 
TBC) 

Aquatic' 
(ARAR) 

Potable1 
(ARAR) 

FAWQC" 
(Mg/0 

(ARAR) 

Method 
Detection 

Limit" 
(Mg/1) 
(MDL) 

Anti-
Degradation 1 

Goal' 
(Mg/1) 

Nickel 224.0 _ 56 13.4 31.45i 20.0 ND (20.0) 

Vanadium 1,490.0 14.4 _ — — — 10.0 14.4 

Zinc 811.0 292 47 — — 20.0 292 

Note: 

The following conventional parameter limits must also be considered: 

Parameter 
Maximum Detected 
In Ground Water 

Maximum Detected 
In Surface Water Limit Rationale 

BOD MOW 2.1 ppm 25 PP * NJAC 7:9-5.1. 

COD 15 ppm 31 ppm Assume BOD:COD ratio is 0.8. 

TDS ... 74 ppm 95 ppm 133% of natural background concentration. NJAC 7:9-4. 

pH 8.4 6.9 6.5-85 NJAC 7:9-4. 

TSS 25,900 ppm — 40 ppm NJAC 7:9-4. 

Whole efnuent 
toxicity 

— • — Lc » 100 No observed effects using 100% effluent. NJAC 7:9-4. 

Treatability testi itg will determine the ability of a treatment system to meet these limits. 

•New Jersey Surface Water Quality Standards NJAC 7:9-4 for FW2-NT Waters. 
t>New Jersey Pollutant Discharge Bimination System Regulations NJAC 7:14A, Appendix F, Values for Determination of NJPDES Permit Tox.c 
Efnuent Limitations. 
•Federal Ambient Water Quality Criteria. Quality Criteria for Water. May 1,1987. EPA 440/5-86-001. 
From Toxics Rule". 

"MDLs are best available Contract Laboratory Program analytical method detection limit. [From Superfund Analytical Methods for Low 
Concentration Water for Organics Analysis (6/91) and Superfund Analytical Methods for Low Concentration Water for Inorganics Analysis (10/91)]. 

'Anti-degradation goal is based on the maximum concentration detected in surface water. If contaminant was not detected in surface water or if 
detected below the method detection limit, the MDL is the anti-degradation goal. 

'Maximum Values for Protection of Aquatic Life. 
(Maximum Values for Protection of Potable Water Supplies. 
bFederal Ambient Water Quality Criteria: non-priority pollutants. 
•pH dependent criterion. Value given based on a pH of 6.5 to 9.0. 
Hardness dependent criterion. Value given based on an assumed total hardness of 15 mg/1. 

— Value not available. 
1 ND • Not Detected 
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23/92 ,nde* Chronological Order P*°e' 1 

HIGGINS FARM SITE, OPERABLE UNIT #2 Ooewnts 

••mntnmni *************** 
r 

Qgutnt Nvaber: HFM-001-1643 To 1656 Oete. / / 

Title: (Tax .apa of Franklin Tounship. Street C<xrty, NJ and South Irunewick Tomrtip, Middlesex 

Coteity, NJ) 

Type: GRAPHIC 
Author: Rieney, WiIlia* M.: none 

Recipient: none: none 

Oocvnent Niaber: HFH-001-0001 To 0001 °"t#" 1 1 

Title: (Note to file: The Administrative Record for the Niggina Far. aite. Operable Unit 1, uaa cc -leted Z L 1990, id i. available at the EPA Public Record. Center. 26 Federal Plaza, New To-*. 

NY) 

Type: OTHER 
Author: none: none 

Recipient: none: none 

'"«"<> wom-'" °"M'M 

Title: (Letter 
Far.) 

diacuaaing reault. of dioxin testing of .ilk and tissue aanpling taken at the Higgins 

Type: CORRESPONDENCE 
Author: Nusbeun, Sidney R.: NJ Dept of Agriculture 

Recipient: Higgins, Mr. t Mra. Cliff: none 

poet MM*. .n-OOT-IMt To 1MS 

Tltlo: <»~ dlocutilng <h, rooulu of Klwloo for. co. ooopllng porfot«d In tosuot 1«7) 

Type: CORRESPONDENCE 
Author: Kiroe, Kathleen: NJ Department of Environmental Protection (NJDEP) 

Recipient: various: distribution list 



09/23/92 Index Chronological Order 
HIOCIMS FARM SITE, OPERABLE UNIT *2 Documents 

Page: 2 

» f f T . m m m m m » — • • • • • U t t f t l  

Document Nurter: HFM-001-0033 To 0235 Date: 12/01/89 

Title: Work Plan - Remedial Planning Activities at Higgint Farts, Franklin Township, Somerset, New 
Jersey 

Type: PLAN 
Author: none: CH2M Mill 

Recipient: none: Malcolm Pirnie, Inc. 

Document Numfcer: HFM-001-0002 To 0032 Data: OA/10/92 

Title: Action Memoranda: Request for a S2 Million Exertion and Retaoval Action at the Route 518/Higgins 
Fans Site, Franklin Township, Somerset County, Nev, Jersey 

Type: CORRESPONDENCE 
Author: Pane, Mark P.: US EPA 

Recipient: SidanwvEristoff, C.: US EPA 

socunent Numtmr: HFM-001-0236 To 0516 Date: 06/01/92 

Title: Draft Final Remedial Investigation Report • Higgins Farm, Franklin Township, Somerset, New 
Jersey - Volume 1 of 2 

Type: REPORT 
Condition: DRAFT 

Author: none: CH2M Hill 
none: Malcolm Pirnie, Inc. 

Recipient: none: US EPA 

Document Number: HFM-001-0517 To 1168 D*'01'1 

Title: Draft Final Remedial Investigation Report • Higgins Far*, Franklin Township, Somerset, New 

Jersey - Volume 2 of 2 

Type: REPORT 
Condition: DRAFT 

Author: none: CH2M Hill 
none: Malcolm Pirnie, Inc. 

Recipient: none: US EPA 



Index Chronological Order 
H1CGINS FARM SITE, OPERABLE UNIT #2 Documents 

Page: 3 

• m*t • ----- —TTTf • • • "" """"" ••MS* 

Oocuaent Muiber: HFM-001-1373 To 1378 Date: 06/09/92 

Title: (Letter clarifying two iuues regarding the Himen Health and Environmental Risk Assessment 
raised during the preparation of the Remedial Investigation Report for the Higgins Farm site) 

Type: CORRESPONDENCE 
Author: Califano, Richard J.: Malcolm Pirnie, Inc. 

Recipient: Harney, Joyce: US EPA 

Docuaent Nuaber: HFM-001-1169 To 1372 Date: 07/01/92 

Title: Technical Memorandum Hunan Health and Environmental Rick Assessment, Higgins Farm Site, Somerset 
County, Hew Jersey 

Type: PLAN 
Author: none: Malcolm Pirnie, Inc. 

Recipient: none: US EPA 

acuaent Hmber: HFM-001-1379 To 1641 Date: 07/01/92 

Title: Draft Final Feasibility Study Report, Higgins Farm Site, Somerset Couity, Hew Jersey 

Type: REPORT 
Author: none: Malcolm Pirnie, Inc. 

Recipient: none: US EPA 

Docuaent Nuitoer: HFM-001-1666 To 1676 Parent: HFM-001-1658 Date: 07/01/92 

Title: Superfuid Proposed Plan, Higgins Farm, Franklin Township, Somerset Couity, Hew Jersey 

Type: PLAH 
Author: none: US EPA 

Recipient: none: none 

Docuaent Nunfeer: HFM-001-1642 To 1642 Date: 07/06/92 

Title: (Memo regarding an:) Assessment of Dermal Exposure Pathway for the Higgins Farm site 

Type: CORRESPONDEHCE 
Author: Maddaloni, Mark: US EPA 

Recipient: Harney, Joyce: US EPA 



/23/92 Index Chronological Order 
HICGINS FARM SITE, OPERABLE UNIT #2 Docunents 

Page: A 

ISStStBtMBtBtWttta 

lni«eeeiEl«ltl **8 aajctWWW*— 

Oocuaent Nufcer: HFM-001-1658 To 1665 0,t,s 07/u/92 

Title: (Letter forwarding end diacuaaing the encloaed Proposed Plan for the Higgina Fare aite and 
atating that a pibUc ameting will be held on Auguat 3, 1992) 

Type: CORRESPONDENCE 
Author: Feldatein, Janet: US EPA 

Recipient: diatribution liat: varioua 
Attached: HFM-001-1666 

Oocuaent Hurter: HFM-001-1677 To 1680 0,te- 07/29/92 

Title: (Press Release:) EPA to Hold Public Meeting to Discuss Cleans for Superfu* Site in Franklin 

Township, New Jersey 

Type: CORRESPONDENCE 
Author: Cehill, Rich: US EPA 

Recipient: none: none 

Date: 08/03/92 
;uaent Nu«ber: HFM-001-1681 To 1681 

Title: Agenda: Public Meeting for the Higgins Fare. Superfu* Site, Franklin, New York (Please note: 

docunent is incorrect, should be New Jersey) 

Type: PLAN 
Author: none: US EPA 

Recipient: none: none 

"""""II Date: 08/13/92 
Docunent Nunber: HFM-001-1657 To 1657 

Title: (Letter discussing an area at the Higgina Fan. ait. de.ignated in the Racial Investigation 

Report as the "NJDEPE" fenced area) 

Type: CORRESPONDENCE 
Author: Horwitx, Oil: «•* Department of Environmental Protection and E gy 

Recipient: Harney, Joyce: US EPA 



Z23/92 Index Chronological Order 
HICCINS FARM SITE, OPERABLE UNIT <2 Dooments 

Page: 5 

Oocuaent Nufcer: HFN-001-1682 To 1683 Oate: 08/18/92 

Title: (letter diacuaaing issues raised during the August 3, 1992, public aweting regarding the accuracy 
of the Administrative Record for the Wiggins Far* site) 

Type: CORRESPONDENCE 
Author: Horwitz, Gil: New Jersey Department of Environawntal Protection and Energy 

Recipient: Narney, Joyce: US EPA 
Attached: HFN-001-1684 MFN-001-1686 



ADMINISTRATIVE RECORD ADDENDUM ) 

Title: Public Meetirj '..inutes, Operable Unit #2, Higgins Farm 
Site, Frank^xn Township, New Jersey 

Date: August 3, 1992 
Type: Report 
Author: Ruthanne Ungerleider, C.S.R. (Schulman, Ciccarelli & 

Wiegmann) 
Recipient: US EPA 

Title: Technical Evaluation of Draft Final RI and FS Reports 
for the Higgins Faro Site, Sooerset County, New Jersey 
(Letter to Joyce Harney comments prepared for FMC 
Corporation, submitted to US EPA during the public 
comment period) 

Date: September 18, 1992 
Type: Correspondence and Report 
Author: ENSR Consulting and Engineering 
Recipient: Harney, Joyce: US EPA 

Title: Addendum to the Remedial Investigation and Feasibility 
Study Reports 

Date: September 1992 
Type: Report 
Author: CH2M Hill 
Recipient: US EPA 

Title: (Memo to file regarding interpretation of the Dermal 
exposure to soil-borne contaminants at the Higgins Farm 
Site) 

Date: July 1992 
Type: Correspondence 
Author: Harney, Joyce US EPA 
Recipient: Higgins Farm Site File 
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Title: (Letter requesting a 45-day extension of the public 
comment period) 

Date: August 18, 1992 
Type: Correspondence 
Author: Stahl, Suzanne: Hannoch Weisman, Counselors at Law for 

Princeton Gamma Tech, Inc. 
Recipient: Harney, Joyce: US EPA 

Title: (Letter granting 30-day extension of the public comment 
period) 

Date: August 7, 1992 
Type: Correspondence 
Author: Harney, Joyce: US EPA 
Recipient: Stahl, Suzanne: Hannoch Weisman 

Title: (Letter extending the public comment period to 
September 18, 1992) 

Date: August 1992 
Type: Correspondence 
Author: Harney, Joyce: US EPA 
Recipient: Stahl, Suzanne: Hannoch Weisman 

Title: (Notice Letter to two potentially responsible parties) 

Type: Correspondence 
Author: Basso, Raymond: US EPA 
Recipients: Hetzer, Thomas, Vice President: NCH Corporation 

Popoff, Frank, President: Dow Chemical Corporation 

Title: (Letter in response to Notice Letter) 

Date: August 19, 1992 
Type: Correspondence 
Author: Rooks, Sydney, Senior Attorney: Dow Chemical Company 
Recipient: Harney, Joyce: US EPA 
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Titles (Letter to Dow Chemical Company in response to 
information request regarding their liability) 

Dare: September 16, 1992 
Type: Correspondence 
Author: Harney, Joyce A.: US EPA 
Recipient: Rooks, Sydney, Senior Attorney: Dow Chemical Company 

Titles (Letter regarding EPA's Proposed Plan) 

Type: Correspondence 
Author: Palmquist, Robert: Resident 
Recipient: Harney, Joyce: US EPA 

Titles (Letter regarding EPA's Proposed Plan) 

Type: correspondence 
Author: Wilkes, Kevin: Resident 
Recipient: Harney, Joyce: US EPA 

Title: (Letter regarding EPA's Proposed Plan) 

Type: Correspondence 
Author: Lewis, John & June: Residents 
Recipient: Harney, Joyce: US EPA 
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RESPONSIVENESS SUMMARY 
HIGGINS FARM SUPERFUND SITE 

FRANKLIN TOWNSHIP, NEW JERSEY 

This community relations responsiveness summary is divided into the following 
sections: 

I. Overview: This section discusses tfv U.S. Environmental Protection Agency's 
(EPA's) preferred alternative for remedial action. 

II. Background: This section briefly describes community relations activities related to 
the second operable unit at the Higgins Farm site. 

III. Public Meeting Comments and EPA Responses: This section provides a summary 
of commentors' major issues and concerns, and expressly acknowledges and 
responds to all significant comnr its raised at the public meeting. 

IV. Response to Written Comments: This section provides a summary of, and 
responses to, written comments received during the public comment period. 

I. OVERVIEW 

At the initiation of the public comment period on July 15, 1992, EPA presented its 
preferred alternative for the second operable unit at the Higgins Farm site located in 
Franklin Township, New Jersey. The first operable unit involved an interim remedy 
which provided for the installation of a water line to provide the potentially affected 
residents with an alternate water supply. The second operable unit addresses 
remediation of contaminated ground water related to the site. 

The selected remedy for the second operable unit includes extraction of contaminated 
ground water underlying the site, treatment and discharge of the treated ground water 
to the on-site surface water body. In addition, the selected remedy provides for a 
ground-water monitoring program to evaluate the effectiveness of the extraction and 
treatment system. 

II. BACKGROUND 

The Remedial Investigation and Feasibility Study (RI/FS) and the Proposed Plan for 
the Higgins Farm Operable Unit Two remedy were released to the public on July 15, 
1992. These documents were made available to the public in the administrative record 
file, located at the information repositories maintained at the EPA Superfund Records 
Center at EPA's Region II office in New York City, at the Mary Jacobs Memorial 
Library in Rocky Hill, New Jersey and at the Franklin Public Library in Somerset, New 
Jersey. The notice of availability for these documents was published in the Home 
News on July 15, 1992. The public was given the opportunity to comment on the 



preferred alternative during the public comment period which began on July 15 and 
concluded on September 18,1992. In addition, a public meeting was held on 
August 3,1992 at the Franklin Township Municipal Building. At this meeting, 
representatives from EPA answered questions concerning the site and the remedial 
alternatives under consideration. Responses to the comments received during the 
comment period, including the public meeting, are provided in this Responsiveness 
Summary. 

III. PUBLIC MEETING COMMENTS AND EPA RLCPONSES 

The questions and comments raised during the public meeting can be grouped into 
the following categories: 

A. Status of the Water Line Project 

B. EPA's Preferred Alternative (Alternative 3; 

C. Issues Regarding Potentially Responsible Parties 

D. Community Concerns Regarding Real Estate Values 

E. Site History 

Each question or comment is followed by EPA's response. 

A. Status of the Water Line Project 

1. A resident and a member of the Franklin Township Council asked when 
EPA expected to receive the contractors' bids for the construction of the 
water line, and If the request for proposals called for work to be 
completed in 1992. 

EPA Response: EPA received bids for the construction of the water line on 
September 8,1992, and expects to award the contract shortly. Construction 
activities are expected to begin in October, and should be completed in late 
1992 or early 1993. 

2. A resident asked If the contractors who install the water line will also 
install the lateral connections to the individual homes, and when this 
would occur. 

EPA Response: The lateral connections will likely be installed by two or three 
different contractors in order to expedite completion of the project. The number 
of contractors will be determined during construction activities, as it is based on 
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contractor availability and cost. As installation ef the water line progresses, the 
lateral connections will be installed concurrently. 

3. A resident asked who would be paying .'or the lateral connections to the 
water line. 

EPA Response: EPA will be responsible for the cost of the lateral connections, 
as well as installation of the water line. 

4. A resident asked If the Installation of the water line would also Include fire 
hydrants. 

EPA Response: Franklin Township will provide fire hydrants and will fund the 
incremental cost of installing a larger diameter water line, in order to address 
possible future needs of the community. 

5. A representative from the Franklin Township health Department expressed 
concern regarding scheduling problems for residential well sampling. He 
stated that in the past, EPA's contractors have not kept scheduled 
appointments for sampling residents' wells. The Health Department would 
like to work with EPA to avoid this occurring In the future. 

EPA Response: EPA was not aware of the scheduling problems, but is not 
disputing that there may have been instances of miscommunication. EPA 
appreciates the assistance of local officials in coordinating site activities, and will 
keep the Township informed of sampling events. EPA's On-Scene Coordinator, 
Mike Ferriola, is EPA's contact for carbon unit maintenance, sampling and the 
water line installation. Mike can be reached at (908) 422-2265. Mike will 
discuss this Issue with the sampling contractors, and try to ensure that, in the 
future, scheduled appointments are kept. 

B. EPA's Preferred Alternative (Alternative 3) 

1. A member of the Franklin Township Council stated that the preferred 
alternative, Alternative 3, seemed like the most thorough approach and 
asked when EPA expected the remedy to be Implemented. 

EPA Response: Once the Record of Decision is signed, EPA will offer the 
potentially responsible parties (PRPs) an opportunity to implement the design 
and construction of the ground-water remedy. If no agreement is secured, EPA 
may issue a unilateral administrative order to compel the PRPs to implement the 
remedy or procure a contractor to design the ground-water extraction and 
treatment system. The design will take approximately one year to complete. 
Once the design is completed, EPA will solicit bids for construction of the 
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remedy. It is expected that construction will be initiated in 1994. 

2. A resident asked how the ground water would be extracted from the 
aquifer and what would comprise the treatment sy&iem. 

EPA Response: Ground water will be pumped from extraction wells into 
piping, which will direct the extracted ground water to the treatment system. 
The treatment system is expected to include metals precipitatio,flocculation, 
clarification, and filtration, followed by aeration (air stripping), intermediate pH 
adjustment, ion exchange, and final pH adjustment. The treated ground water 
will then be discharged to the on-site surface water body located in the eastern 
portion of the property. 

3. A resident asked if the extraction wells would address shallow ground 
water as well as the ground water in the bedrock aquifer. 

EPA Response: During the Rl, EPA installed both shallow a J deep 
monitoring wells. Although some contamination was oLserved in shallow 
monitoring wells, the most severe contamination was shown in the deeper 
bedrock aquifer. EPA has not yet designed the ground-water extraction 
system; however, the extraction wells may serve to capture ground water from 
the shallow aquifer, as well as the deeper bedrock aquifer. The objective in 
designing the remedy will be to extract and treat as much contaminated ground 
water as is technically feasible. 

4. A resident expressed concern that Alternative 3 would tend to draw the 
ground water away from the source areas toward the edge of the 
property. The resident stated that the source area extraction system of 
Alternative 2, combined with the proposed off-site monitoring, would more 
easily and inexpensively handle the ground-water contamination. 

EPA Response: EPA identified the two source areas through extensive soil 
sampling on the site. These source areas may not correspond precisely with 
the most severe ground-water contamination detected. This is due to the 
complex nature of the fractured bedrock beneath the site. It is rather difficult to 
determine the exact nature of ground-water flow through the fractured bedrock, 
and how pumping at one well location may affect another. Therefore, EPA has 
conceptually designed a system that will ring the entire site with extraction wells 
(in addition to the source areas) to attempt to extract as much of the 
contaminated ground water as possible. The treatment system will be regularly 
monitored for effectiveness in containing and treating the contaminated ground 
water. 
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5. The mayor of Franklin Township asked if EPA had received any comments 
that would steer the Agency away from Alternative 3. 

EPA Response: As of the date of the public meeting, all written comments 
received by EPA support Alternative 3 as the preferred alternative. 

C. Issues Regarding Potentially Responsible Parties (PRPs) 

1. A member of the Franklin Township Council asked whether EPA had 
determined who dumped the waste at Higgins Farm, and whether there 
was a prosecution case against those parties who are responsible. 

EPA Response: EPA has determined that certain companies used Higgins 
Disposal Service for the disposal of their waste. From this list of Mr. Higgins' 
customers, EPA has identified approximately seven PRPs whose waste may 
have been disposed of at the Higgins Farm site. These PRPs have been 
offered the opportunity to finance or implement work at this site, including .he 
removal action, the RI/FS and the installation of the water line. Each time such 
an offer was made, the PRPs declined to finance or perform the work. 
Therefore, to date, EPA has financed and performed all work at the site. If no 
agreement is reached with the PRPs for the implementation of future work 
and/or recovery of costs, EPA may recover its costs through legal actions. ) 

D. Community Concerns Regarding Real Estate Values 

1. A resident stated that living near a Superfund site has a detrimental effect 
on the value of homes. The resident asked when the homes would no 
longer be considered part of a Superfund site, and if the Installation of the 
water line would have any effect on this designation. 

EPA Response: With the exception of the homes located on the Higgins Farm 
property, EPA has not designated any homes as being part of the Higgins Farm 
Superfund site. The installation of the water line to affected residents 
represents an interim solution to protect public health, but does not serve to 
remediate contaminated ground water. The Higgins Farm site will be 
considered a Superfund site until all the contamination is removed from the 
aquifer, or until EPA believes that we have removed as much contamination as 
is technically feasible. Once EPA makes this determination, the site may be 
deleted from the Superfund National Priorities List. 

E. Site History 

1. Mrs. Julie Higgins requested that EPA correct Its records regarding the . 
use of the cattle that are bred and raised at the site. EPA's records state 
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that the cattle are used for breeding purposes only, and not used for milk 
or sold for beef. According to Mrs. Higgins, the cattle are bred on the 
Higgins Farm site and then sold for human consumption. In addition, she 
stated that the results of tissue and milk samples taken from the cows 
were not indicative of a problem. 

EPA Response: EPA acknowledged Mrs. Higgins concern over the 
misinformation in the records and agreed to make the appropriate corrections, 
as noted in this Record of Decision. 

A resident stated concern over finding inconsistencies regarding Mr. 
Higgins* site activities in EPA's Proposed Plan, and the characterization of 
Mr. Higgins as a "perpetrator rather than a potentially responsible party. 

EPA Response: EPA clarified the site history as follows: In January 1986, Mr. 
Higgins initiated cleanup activities, including drum excavation at the site. The 
excavation was halted by the New Jersey Department of Environmental 
Protection and Energy (NJDEPE) as the activity was not approved by NJDEPE. 
On February 24, 1986, the NJDEPE issued a directive to Mr. Higgins instructing 
him to implement a remedial action plan. On April 7,1986, Mr Higgins* 
contractor, O.H. Materials, began excavating the drum site. A total of fifty 
containers, including drums, were excavated; some of their contents spilled into 
the excavation pit. Liquids were pumped into a holding tank and visibly 
contaminated soil was placed into two roll-off containers. O.H. Materials' 
contract with Mr. Higgins was terminated after several days due to payment 
disputes. On March 23,1987, NJDEPE formally requested that EPA assume 
the lead role in mitigating the site. The request specifically asked that EPA 
conduct a surface cleanup and subsurface evaluation in the excavation pit area, 
as well as provide security and fencing around the area. On April 8, 1987, EPA 
initiated the activities to stabilize the site and to control the release of hazardous 
substances into the environment. 

Statements in the Proposed Plan indicate that Mr. Higgins' original excavation 
activities were conducted without NJDEPE approval, which is an accurate 
characterization according to EPA's records. 

EPA has not made any statements characterizing Mr. Higgins as a perpetrator 
in the Proposed Plan, or any other documents pertaining to the Higgins Farm 
site. However, Mr. Higgins has been notified of his potential liability with respect 
to the Higgins Farm site in accordance with Section 107 of the Comprehensive 
Environmental Response, Compensation and Liability Act of 1980, as amended. 



IV. RESPONSE TO WRITTEN COMMENTS 

Writter questions and comments received during the public comment period can be 
groi ̂ ed into the following categories: 

A. Incomplete Vertical Delineation of Ground-Water Contamination 

B. Identification of Dense Non-Aqueous Phase Liquids 

C. Lack of Quantification of Anisotropic Aquifer Conditions 

D. Premature Selection of Remedy 

E. Inappropriate Selection of Remedy 

F. Role of the Water Line 

Each question or comment is followed by EPA's response. 

A. Incomplete Vertical Delineation of Ground-Water Contamination 

1. A representative of one of the PRPs commented that the vertical 
delineation of ground-water contamination is Incomplete due to the 
extensive vertical portion of the aquifer that each bedrock well is 
monitoring. As a result contaminant concentrations at various depths 
cannot be distinguished. 

EPA Response: EPA disagrees. The bedrock monitoring well construction 
requirements were developed based upon review of the characteristics of the 
site's geology as determined by preliminary field investigations and review of the 
regional geologic literature. The Trap Rock Industries quarry, located adjacent 
to the site, exhibits the same geologic units as beneath the site, and was 
investigated prior to installation of the monitoring wells. Bedrock in this area is 
highly fractured and faulted; the major fault is moderately to steeply dipping and 
extends through the entire rock section. Regional ground-water flow is dictated 
by the near-vertical orientation of the faults and fractures. Since ground-water 
flow in this setting is dictated by interconnected fractures and faults, EPA used 
the most cost-effective and efficient method of establishing the hydrogeologic 
characteristics of the deep bedrock; construction of single open borehole 
monitoring wells extending approximately 180 feet were examined for fracture 
orientation and permeability by coring and the use of packer tests. 

Furthermore, EPA did investigate the differences in contamination with depth. 
Monitoring wells were constructed to evaluate ground-water conditions in both 
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the shallow unconsolidated and deep bedrock zones underlying the site. The 
purpose of placing wells discretely in each zone was to determine whether 
contaminariS were migrating from the shallow unconsolidated zone to the deep 
bedrock *_one. The shallow unconsolidated zone wells were constructed with 
either five- or ten- foot length well screens. The deep bedrock zone monitoring 
wells were constructed in a manner which sealed them off from the shallow 
unconsolidated zone, (i.e., a six-inch diameter steel casing was installed from 
the surface into the bedrock). 

Contaminants were detected above federal and state ground-water quality 
standards in both the shallow unconsolidated and deep bedrock zones, 
demonstrating that contaminants flowed from the shallow to the deep zone. 
Since ground-water flow, and consequently contaminant flow, is dictated by the 
fractures and faults in the deep bedrock zone, it was not crucial to this 
investigation to determine the differences in contaminant concentrations at 
various depths within the deep bedrock zone. Rather, the goal was to 
determine the nature and extent of contamination in the ground water and to 
gather information regarding the occurrence of fractures and faults underlying 
the site. Furthermore, the delineation of the vertical extent of ground-water 
contamination as suggested by the commenter (i.e., the installation of more 
monitoring wells at discrete vertical intervals) would have been far more costly 
and time consuming. Therefore, as stated above, the most cost-effective and 
efficient methodology was used to obtain this information 

A representative of one of the PRPs commented that the monitoring well 
construction employed at the Higgins Farm site violates both EPA 
guidance (Resource Conservation and Recovery Act (RCRA) Ground-
Water Monitoring Technical Enforcement Guidance Document) and 
NJDEPE (Field Sampling Procedures Manual, May 1992) protocols for 
bedrock monitoring well construction. 

EPA Response: EPA disagrees. Bedrock monitoring well construction was 
consistent with EPA and NJDEPE guidance and protocols in effect at the time 
the monitoring wells were constructed. As discussed above in response to 
Comment A.1., the bedrock monitoring well construction was specifically 
tailored to the known subsurface conditions at the site. EPA and NJDEPE 
determined that the 180-foot open hole length was required to ascertain the 
exact nature of the fracture system underlying the site. The Open hole length 
was deemed necessary to ensure sufficient intake of formation water. 

As specified in the RCRA Ground-Water Monitoring Technical Enforcement 
Guidance Document (QSWER-9950.1 /September 1986), geologic formations 
"...with low hydraulic conductivities can also necessitate the use of longer well 
screens to allow sufficient amounts of formation water to enter the well for 
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sampling." As specified in EPA's Handbook Ground Water Volume II: 
Methodology (EPA/625/6-90/016b), the monitoring interval "...and the depth at 
which it is placed depend io a large degree, on the behavior of the 
contaminant as it mo* es through the unsaturated and saturated zones, and on 
the goal of the monitoring program." 

The goals of the ground-water monitoring program at this Superfund site are 
not the same as the goals of the generic detection ground-water monitoring 
programs described in the RCRA Ground-Water Monitoring Technical 
Enforcement Guidance Document. RCRA detection ground-water monitoring 
programs are specifically geared to hazardous waste management units at 
hazardous waste facilities; a RCRA detection monitoring system must be 
capable of immediately detecting a leak from a hazardous waste management 
unit. The Higgins Farm site is not a hazardous waste facility with hazardous 
waste management units, but rather, a cattle farm which was suspected to have 
been used for the disposal of hazardous substances. The goal of EPA's 
ground-water monitoring program, in this case, was to determine where 
hazardous substances may have been disposed and determine potential 

• pathways for migration. Therefore, the bedrock monitoring wells were installed 
within the bounds of EPA guidance relevant to this particular situation. 

In addition, the bedrock wells were installed at the Higgins Farm site in October ) 
1990. The NJDEPE Sampling Procedure Manual cited by the commentor was 
published in May 1992. Consequently, EPA could not utilize NJDEPE's 
protocols, which limit the length of open boreholes to 25 feet, nearly two years 
before it was published. However, EPA did seek NJDEPE recommendations for 
the RI/FS program at this site. The bedrock monitoring well construction 
details were specified in the RI/FS Work Plan, which was reviewed by NJDEPE. 
NJDEPE concurred with the Work Plan's specifications. 

B. Identification of Dense Non-Aqueous Phase Liquids (DNAPLs) 

1. A representative of one of the PRPs commented that.EPA did not evaluate 
the potential for the presence of DNAPLs at the site, and that based on 
following site data, It is quite reasonable to suspect that DNAPLs are 
present at the site: 1) two of the residential wells sampled had 
concentrations greater than 1 part per million (ppm) of chlorinated volatile 
compounds; 2) several chlorinated compounds were detected In ground­
water samples at 0.1% to 1.0% of their solubility limits; 3) the site was 
used for liquid waste disposal; and 4) numerous contamination anomalies 
exist across the site. 

EPA Response: EPA disagrees. The presence of DNAPLs was considered 
during remedial investigation activities at the site. The investigation included 
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visual observation, soil borings and sampling, ground water monitoring well 
installation and sampling, and excavation of numerous test pits across the site. 
At no time during these field invest'ja^ons did EPA find evidence of the 
presence of DNAPLs. 

However, according to EPA publication 9355.4-07FS, entitled Estimating 
Potential for Occurrence of DNAPL at Superfund Sites, January 1992, visual 
observations should not be considered the sole indicator of the presence of 
DNAPLs. According to this guidance, other conditions that indicate the 
potential for DNAPL at a site include the presence of DNAPL-related chemicals 
in ground water at levels greater than 1% of their effective solubility. As noted 
by the commentor, several chlorinated compounds were detected in ground­
water samples at levels of 0.1% to 1.0% of their solubility limits, but not at levels 
greater than 1%. Therefore, the analytical data also does not indicate that 
DNAPL is present at the site. 

The technical merit of the commentor's reference to the 1 ppm level is unclear. 
It is acknowledged that recent sample analysis of the two residential well 
samples did indicate the presence of trichloroethane at 1.1 ppm and 
chlorobenzene at 1.2 ppm. 

With respect to disposal of. liquid wastes at the Site, although there is evidence 
of disposal of a wide variety of wastes at Higgins Farm, EPA does not believe 
that this necessarily leads to the conclusion that DNAPLS are present. Rather, 
when all site data and related information are analyzed together, the evidence 
suggests that DNAPLs are not present. 

Furthermore, the "anomalies" in the levels of ground-water contamination across 
the site are a result of the presence of fractured bedrock. Fracture flow is not 
dictated by the usual "upgradient to downgradient" flow regime of an 
unconsolidated aquifer. Ground-water flow in a fractured bedrock system is 
non-uniform, making it difficult to ascertain the pattern of local ground-water 
flow. Consequently, EPA believes that it is the alignment of fractures in the 
bedrock and the corresponding preferential ground-water flow in a given area 
which accounts for these variations in contaminant levels, rather than DNAPLs. 

C. Lack of Quantification of Anisotropic Aquifer Conditions 

1. A representative of one of the PRPs commented that, as stated in the 
Feasibility Study, the data obtained during the pumping test does not 
conclusively verify that the aquifer is anisotropic and heterogeneous. 
In addition, the commentor stated that quantification of anisotropic 
conditions, which is necessary to evaluate the feasibility of a pump-and-
treat remedy, was not conducted. 
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EPA Response: EPA agrees with the commentor that the data obtained during 
the pumping test does not conclusively verify that the aquifer is anisotropic 
and heterogeneous. 

However, the primary purpose of the pumping test at the Higgins Farm site was 
to provide information on the yield and drawdown of a potential extraction well 
to be used in a remediation system. This type of information was needed to 
cu*ermine if a pump-and-treat remedy was feasible at this site, as well as to 
estimt** an approximate cost based on well yield. In addition, the pumping test 
data was used to calculate aquifer properties, based on distance/drawdown/ 
time data from the pumping well and the observation wells. Furthermore, since 
flow beneath the site is controlled by faults and fractures, it was important to 
ascertain whether the fractures at one location were connected to fractures at 
other locations. This pump test served all of the these goals satisfactorily. 

C. .3 of the most important properties of an aquifer, and the ground water 
rwing within it, is hydraulic conductivity. Hydraulic conductivity is the capacity 

of a porous medium to transmit water. When hydraulic conductivity values 
show spatial variations within a geologic formation, the geologic formation is 
considered to be heterogeneous. When the hydraulic conductivity values show 
variations with the direction of measurement at any point in the formation, the 
formation is considered to be anisotropic. Although for some purposes, it may 
be important to quantify the exact degree to which the geologic formations 
underlying are heterogeneous and anisotropic (or homogeneous and isotropic), 

v EPA disagrees with the commentor that it is necessary for evaluating the 
feasibility of a pump-and-treat remedy at this site. The pumping test that was 
conducted at the site demonstrated that a sufficient well yield was obtained to 
create a cone-of-depression which would capture contaminated ground water. 

Finally, visual evidence of the aquifer's heterogeneity and anisotropy exists. 
The geologic formations underlying the Higgins Farm site are exposed in the 
adjacent quarry. 

D. Premature Selection of Remedy 

1. A representative of one of the PRPs commented that the elimination of the 
containment technologies evaluated in the Feasibility Study was not based 
on sound technical premises and should be reconsidered as a possible 
remedy. 

EPA Response: EPA disagrees. The initial screening of technologies is based 
on technical implementability and effectiveness considering site-specific 
conditions, contaminant types and concentrations. As a result of this initial 
screening, those technologies that are either not irriplementable or would not be 
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effective due to site or waste characteristics are eliminated from further study. 

Physical containment options evaluated during the initial sr e^ning of • 
technologies included both vertical and horizontal barrierj. Due to the geologic 
characteristics of the site, such containment options were screened out for the 
following reasons: there is no well-defined confining layer, which is necessary 
to support vertical or horizontal barriers; subsurface conditions at the site 
consist of fr&v/' ired bedrock, and vertical barriers are generally applied in 
unconsolidated subsurface environments where soils can be excavated or sheet 
piles driven; and the most significant ground-water contamination occurs in the 
deeper bedrock at the site, at depths largely beyond the practical limits for 
slurry walls and grout curtains. EPA believes that containment will be achieved, 
to the extent practicable, through hydraulic control as part of the selected 
remedy. 

2. A representative of one of the PRPs commented that the lack of under­
standing of he anisotropic conditions should have Initiated a pilot-scale 
treatability study, close to the source areas to simulate physical and 
chemical parameters of the proposed full-scale system, before selection 
of a remedy to determine if pump-and-treat technology is feasible for the 
site. The commentor recommended that this "pumping" treatability study 
be utilized as an interim measure to address the source areas while 
further delineating ground-water contamination at the site. 

EPA Response: EPA disagrees. As stated in response to comment C.1. 
above, the pumping tests conducted at the site were sufficient to provide 
information regarding the feasibility of pumping and the yield that could be 
expected, as well as to investigate the presence of aquifer anisotropy and 
heterogeneity. Based on these tests, EPA is confident that pump-and-treat 
technology is feasible for the Higgins Farm site. The design of the actual 
treatment system will include studies of aquifer characteristics to optimize the * 
number and placement of extraction wells. 

3. A representative of one of the PRPs commented that, because of data 
gaps, including lack of a pilot scale pump and treat study, the need to 
reconsider containment technologies, the potential for DNAPLs, failure to 
properly delineate the vertical extent of contamination, and the failure to 
quantify anisotropy, EPA should not yet select a remedy for the site. 

EPA Response: EPA disagrees. As stated above in response to comments 
D.2., D.1., B.1., A.1., C.1., EPA does not believe there are any significant data 
gaps which warrant delaying a remedial decision. The Rl showed that there are 
numerous ground-water contaminants present above federal and state ground­
water quality standards, and that area residents depend on ground water for a 
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potable source of drinking water. Sufficient information has been obtained 
relative to both the nature of the contamination as well as how to address that 
contamination to move forward. Consequently, EPA has determined fia* active 
measures are newsssary to control the migration of contaminants ar j remediate 
the ground water. The National Oil and Hazardous Substances Pollution 
Contingency Plan (NCP) provides that: 

"Remedial actions to be implemented as soon as site data and 
Information make It pot?!ble to do so." 40 CFR §300.430(a)(1). 

Furthermore, EPA's Guidance entitled "Considerations In Ground Water 
Remediation at Superfund Sites", OSWER Directive No. 9355.4-03, October 
18,1989, specifically provides recommendations to deal with the uncertainties 
associated with ground-water remediation. Among these recommendations, 
which are being applied to the Higgins Farm remedy selection, are 1) initiate 
response action early, 2) provide flexibility in the selected remedy to modify the 
system during operation, and 3) acknowledge the possibility that it may not be 
possible to completely restore the aquifer. 

Although EPA acknowledges that there will be some uncertainty regarding the 
aquifer's response to remedy implementation (as noted in the Record of 
Decision), it is inappropriate to delay the implementation of the selected 
remedy. 

A representative of one of the PRPs commented that the 180-foot open 
boreholes In the deep bedrock monitoring wells will continue to act as 
conduits for the downward migration of ground-water contamination from 
the shallow aquifer to the bedrock aquifer. 

EPA Response: The near-vertical fractures in the bedrock are natural conduits 
for ground water to travel from the shallow overburden zone to the deep 
bedrock zone of the aquifer. Ground-water sample analysis showed that 
ground-water contamination is greater in the deep monitoring wells. As stated 
in response to comment A.1., this indicates that ground water, and 
consequently contamination, is migrating through the fractures via natural 
means to the deep bedrock zone. Thus, the presence of the 180-foot open 
boreholes will not necessarily exacerbate the ground-water contamination in the 
deep bedrock aquifer. Furthermore, it should be noted that there are a 
significant number of private residential wells in the vicinity of the site, which are 
of similar construction (open hole). 

The proposed extraction system will utilize deep bedrock zone wells to extract 
contaminated ground water. Contamination will be extracted and treated from 
both the shallow overburden and deep bedrock zones as the two zones are 
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interconnected. 

Any monitoring wells which will not be used in the proposed extraction or 
monitoring system will be sealed in accordance with NJDEPE regulations. 

E. Inappropriate Selection of Remedy 

1. A representative of one of the PRK. commented that the selected pump-
and-treat system associated with A|terr..*tive 3 will draw contamination 
from highly contaminated areas to less or uncontamlnated areas, thus 
spreading contamination over a larger area. The commentor stated that 
Alternative 2, which involves pumping water from areas closer to the 
known source areas, would minimize the danger of spreading 
contamination, thus providing increased protection of human health and 
the environment. 

EPA Response: During operation w. the proposed extraction and treatment 
system, it is likely that some less contaminated, or uncontaminated ground 
water will be extracted along with the contaminated ground water. The system 
will be designed as efficiently as possible with the goal of maximizing the 
amount of contaminated ground water extracted while minimizing the extraction 
of clean water. The proposed remedy focuses on the known source areas, as 
well as around the perimeter of the site where some of the highest levels of 
contamination have been detected. Pumping ground water from around the 
source areas only and ignoring highly contaminated ground water at the' 
perimeter of the site would not be as protective since this approach would allow 
ground-water contaminants to continue to migrate from the site. 

It is also important to note that all ground water which is extracted (regardless 
of degree of contamination) will be treated to acceptable levels and discharged 
to the surface water body located at the site. 

2. A representative of one of the PRPs commented that although Alternative 
3 was selected, in part, for its ability to capture contamination from 
possible unknown sources at the site, upgradient sources cannot be ruled 
out due to incomplete definition of upgradient groundwater quality 
conditions. 

EPA Response: As stated in response to comment A.1., ground-water flow at 
the site is dictated by a system of fractures and faults. Due to the complex 
geologic conditions, it is difficult to ascertain the pattern of local ground-water 
flow (although there is a general pattern of regional flow from northeast to 
south-southwest). Therefore, EPA believes that characterizing the local flow 
pattern to an upgradient vs. downgradient direction may be an over­
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simplification and inappropriate in this situation. EPA has no evidence to 
suggest that there are other sources of ground-water contamination which 
impact the site. 

EPA selected Alternative 3 in order to take the most aggressive approach to 
ground-water remediation and attempt to restore the aquifer to its beneficial 
uses. 

A representative of one of the PRPs commented t.at the selection of the 
thirty-year life expectancy for Alternative 3 is arbitrary as the actual time 
required for the proposed ground-water cleanup is not known. In 
addition, the commentor stated that calculations should have been 
conducted to estimate the life expectancy of the proposed treatment 
system. 

EPA Response: EPA disagrees. EPA used a present worth cost analysis to 
evaluate expenditures that occur over different tune periods by discounting all 
future costs to a common base year. This allows the cost of remedial actions 
to be compared on the basis of a single figure representing the amount of 
money that, if invested in the base year and disbursed as needed, would be 
sufficient to cover all costs associated with the remedial action over its planned 
life. As stated in the Guidance for Conducting Remedial Investigations and 
Feasibility Studies Under CERCLA (OSWER Directive 9355.3-01, October 
1988): 

"...In general, the period of performance for costing purposes should not 
exceed thirty years for the purpose of the detailed analysis". 

In addition, the present value of operating costs beyond thirty years is 
considered minimal due to the extended length of time from the present base 
year used to discount future costs. 

As stated in the FS and the Proposed Plan, there is some uncertainty 
associated with the length of treatment system operation due to the complex 
nature of ground-water flow through the fractured bedrock. Therefore, the cost 
estimate of the proposed remedy is based on an estimated time period of five 
to thirty years. The proposed ground-water remediation system would be 
monitored regularly for effectiveness, and if it is determined that the proposed 
remedy is not effective in extracting or treating contaminated ground water at 
the site, contingency measures may be taken, and the remedy may be 
reevaluated. 

The uncertainty associated with remediation time frames has been discussed in 
the Record of Decision, consistent with EPA's ground- water guidance, noted in 
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comment D.3., above. 

F. Role of the Water Line 

1. A representative of one of the PRPs commented that EPA's analysis of 
site conditions and remedial alternatives should factor in the role of the 
provision of alternate water supply (water line) to potentially affected area 
residents. 

EPA Response: EPA did consider the provision of an alternate water supply 
(water line) to residents affected or potentially affected by the Higgins Farm site 
in its analysis of site conditions and the evaluation of ground-water remedial 
alternatives. 

The provision of an alternate water supply is considered an interim solution for 
ground-water contamination, as it does not address the greater problem of 
restoring water to its beneficial uses. As stated in the Propwjed Plan (July 
1992), many area residents in the vicinity of the site depend on ground water as 
a potable water source. Although the water line provided some area residents 
with an alternate water supply, there remains the potential for contaminated 
ground water to continue to migrate off site to other residential wells. As 
determined in the risk assessment, exposure to the contaminated ground water 
could pose a threat to residents who utilize ground water as their potable water 
supply. Therefore, additional remedial measures are necessary to restrict the 
off-site migration of contaminants. 

Section 121 of CERCLA, as amended, requires that each selected site remedy 
be protective of human health and the environment, be cost effective and utilize 
permanent solutions and alternative treatment technologies and resource 
recovery alternatives to the maximum extent practicable.. The statute also 
includes a preference for the use of treatment to reduce toxicity, mobility, or 
volume of the hazardous substance: 

•Remedial actions in which treatment which permanently and significantly 
reduces the volume, toxicity or mobility of the hazardous substances, 
pollutants, and contaminants is a principal element, are to be preferred 
over remedial actions not involving such treatment." 

CERCLA 1121(b)(1) 

Ground water at the site is classified by NJDEPE as IIA (potential or current 
drinking water source), and as levels of contamination are above federal and 
state drinking water standards, this remedial action, is necessary to treat 
contaminated ground water to restore it to its beneficial use, as well as restrict 
the off-site migration of contamination. As noted in the NCP: 

"EPA expects to return usable ground waters to their beneficial uses 
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wherever practicable, within a timeframe that is reasonable given the 
particular circumstances of the site 

40 CFR § 300.430(a) (1 Kin;(F) 

17 



Attachment 2 

t. 



EXPLANATION OF SIGNIFICANT DIFFERENCES 

HIGGINS DISPOSAL 

Site Name and Location 
Higgins Disposal 
Town of Kingston, Franklin Township 
Somerset County, New Jersey 

INTRODUCTION 

thisUExDlfnf^rofnIir°n?ental Protecti°" Agency (EPA) presents 
this Explanation.of Significant Differences (ESD) to explain the 
? 9 9 7  Re™T Tn6 t0.the remedy S 6 l e C t e d  in the ^pteZr 3 0 .  '  
Site ° H tC1Si°n (R°D) f°r the Higgins Disposal Superfund 
h K ^ modification relates to that portion of the remedy 
the^p2 ̂ 6SrS thS treatment of contaminated groundwater and is 
to the 1997°RODeW lnf°rmation obtained-and developed subsequent 

oro„ndw!fy S*le£ted in the 1997 R0D called for contaminated 
groundwater to be extracted and conveyed via a pipeline to the 
Site for trea^me"t at the nearby Higgins Farm Superfund 
levels ^MCLs? and"1"th ^ fed*ral and state maximum contaminant 
tin! J J L ^ promulgated New Jersey Groundwater Quality 

to Surface disch"9e treated groundwater surface water, and the implementation of a groundwater 
monitoring program. In addition, the ROD also required that the 
ten residences on Laurel Avenue and the Higgins fami^ residence 
on the site be connected to a potable water supply line. 
Finally, the ROD stated that five-year reviews will be 
periodically performed to ensure that the remedy is protective of human health and the environment. protective of 

Augustus 1"formation Presented in the ftnal August 1996 Remedial Investigation and Feasibility Study (RI/FS) 
activi t ies°andWthe ^  C°mplet  <»"«".  Lnd«L ' reivi i  
t Z Z ' I ' a 2 d  t h e  e x t e n s i ° n  o f  a  p o t a b l e  w a t e r  s u p p l y  l i n e  t o  
the ten residences of Laurel Avenue and the Higgins residence 
. n 6 potentially responsible parties (PRPs) agreed 
to an additional investigation of the site prior to the start of 
design activities for the groundwater remedy. The purpose of 
this pre-design investigation (PDI) was to assess the impac? of 

removal activities on the site groundwater, verify the 
assumptions made in the RI/FS, and provide a better understanding 
f the groundwater conditions at the site. In February 2001, the 



PRP submitted the PDI report to EPA which generated new 
information about the site that was not available during the 
preparation of the ROD. This new information has resulted in a 
decision to modify the groundwater remedy selected in the 1997 
ROD. 

.EPA is issuing this ESD pursuant to Section 117 (c) of the 
Comprehensive Environmental Response, Compensation, and Liability 
Act (CERCLA) of 1980, as amended 42 U.S.C. §9617 (c), and Section 
300.435(c)(2)(i) of the National Oil and Hazardous Substances 
Pollution Contingency Plan (NCP) 40 C.F.R. §300.435(c) (2) (i) . 
The ESD and documents which form the basis for the decision to 
change the response action will be incorporated into the 
Administrative Record file for the site in accordance with 
Section 300.825(a)(2) of the NCP. The entire Administrative 
Record for the site is available for public review at the 
following locations: 

Mary Jacobs Memorial Library 
64 Washington Street 
Rocky Hill, NJ 08553 

(609) 924-7073 

Hours: 9:30 a.m. - 8:30 p.m. (Monday thru Thursday) 
9:30 a.m. - 5:30 p.m. (Friday) 
9:30 a.m. - 12:30 p.m. (Saturday) 

Franklin Township Public Library 
485 De Mott Lane 

Somerset, NJ 08873 
(732) 873-8700 

Hours: 10:00 a.m. - 9:00 p.m. (Monday - Thrusday) 
10:00 a.m. - 5:00 p.m. (Friday and Saturday) 
1:00 p.m. - 4:00 p.m. (Sunday) 

and 

U.S. Environmental Protection Agency 
290 Broadway - 18th floor 

New York, NY 10007 
(212) 637-4308 

Hours: 9:00 a.m - 4:30 p.m. (Monday - Friday) 

This change to the selected remedy is not considered by EPA or 
the New Jersey Department of Environmental Protection (NJDEP) to 
be a fundamental modification of the remedy selected in the ROD. 
The remedy modification will maintain the protectiveness of the 
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groundwater action with respect to human health and the 
environment, and complies with federal and state requirements 
that were identified in the ROD. 

SITE BACKGROUND 

Location and General Description 

The site, which consists of 37.6-acres, is located in a rural 
area on Laurel Avenue (Kingston-Rocky Hill Road) in Franklin ' 
Township, Somerset County, New Jersey. It is bounded by 
residential properties to the south, a commercial property (Trap 
Rock Industries' Quarry) to the north, and undeveloped farmland 
to the east-southeast. The Higgins Farm Superfund Site is 
located about 1.5 miles to the northeast. Within a three-mile 
radius of the site, approximately 10,000 people rely on 
groundwater as a source of drinking water. 

A freshwater wetland is located 300 feet from the site as well as 
two on-site ponds that discharge into Dirty Brook, a tributary of 
the Delaware/Raritan Canal. Dirty Brook, located along the 
northern and southern property boundaries, is not used for 
irrigation or drinking water. The Delaware/Raritan Canal, 
located approximately three miles downstream from the site, is 
used for fishing, boating, and swimming. Both the Millstone 
River and Delaware/Raritan Canal, located approximately 1,500 
feet west-southwest of the site, flow north and eventually 
discharge into the Raritan Bay. 
Site History 

the 1950's through 1985, the Higgins Disposal Services, Inc. 
(HDS) operated a residential, commercial, industrial and 
construction waste•disposal facility that included a waste • 
transfer station and compactor, an underground storage tank, an 
area for container storage, and a non-permitted landfill on the 
eastern side of the property. The owner's family currently 
maintains a residence on the site, as well as an equestrian 
school (Hasty Acres Riding Club) and a truck repair shop. 

In early 1982, NJDEP discovered that HDS was operating an 
T i n r t e r e d  w a s t e  t r a n s f e r  s t a t i o n  a n d  a n  a c t i v e ,  n o n - p e r m i t t e d ,  
landfill on the property. Following an inspection of the 

in SePtember 1-982, NJDEP issued an Administrative Order 
to HDS in October 1982. The Order required HDS to cease all 
operations of the - landfill and remove the solid waste from the property. 
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In August 1985, the owner of several residences on Laurel Avenue 
(Trap Rock Industries) contacted the Franklin Township Health 
Department (FTHD) and NJDEP because, of medicinal tasting tap 
water. Subsequently, FTHD and NJDEP sampling of the residential 
wells on Laurel Avenue revealed the presence of various volatile 
organic compounds (VOCs). In December 1985, NJDEP began an 
investigation to determine the source of the contamination. 
Based on this investigation, NJDEP identified HDS as one of the 
potential source areas. All residences on Laurel Avenue who did 
not have access to the public water supply line were notified by 
NJDEP or FTHD to use bottled water and/or install a whole-house 
point source filter system. 

In September 1986, NJDEP instituted an Interim Well Restriction 
Area (i.e., the State restricted the installation of new wells 
for potable use) for the Laurel Avenue area while negotiations 
continued between Franklin Township and a water supply company to 
extend a waterline to the residences of Laurel Avenue. These 
negotiations continued unsuccessfully until approximately 1993. 

The site was proposed for inclusion on the National Priorities 
List (NPL) of Superfund Sites on June 24, 1988. It was added to 
the NPL on August 30, 1990. Subsequently, EPA conducted a 
Removal Assessment at the site. This assessment was necessary to 
determine if any emergency response actions were warranted prior 
to beginning an investigation of the site. 

Summary of Removal Actions 

In October 1990, as part of the Removal Assessment, EPA's 
Environmental Response Team (ERT) collected shallow soil and pond 
sediment samples from selected areas across the site which were 
accessible to customers, of the Hasty Acres Riding Club. The 
results of this sampling indicated that polychlorinated biphenyls 
(PCBs) in the range of 1.2 to 47 parts per million (ppm) were, 
present in the surface soils of the Beginners' Riding Ring. This 
contamination is believed to be the result of the movement of 
PCB-contaminated soil from the indoor riding ring after a fire 
inside the indoor riding ring had caused a lighting ballast 
containing PCBs to fall on the ground. 

From October through November 1992, EPA undertook a removal 
action which restricted access to the Beginners' Riding Ring 
during the excavation and disposal of 765 tons of PCB-
contaminated soil. The contaminated soil was shipped to a Toxic 
Substances Control Act permitted landfill in Grandview, Idaho. 
No other accessible surface locations on the property were found 
to pose an immediate health concern. 



During the course of the RI field work in March 1993, an 
additional removal action was initiated upon the discovery of 
buried waste in a field on the property, south of the landfill. 
Initially, only drums were discovered in this area based on a 
geophysical .survey conducted as part of the RI field activities. 
However, test trenching activities uncovered laboratory glassware 
and plastic containers. These test trenches confirmed the 
presence of hazardous substances in containers and soil at 
several locations on the site which were primarily near the 
surface and in areas of an active portion of the Hasty Acres 
Riding Club. Because this contamination posed a significant 
threat of potential exposure to the riders and horses, the Agency 
for Toxic Substances and Disease Registry (ATSDR) recommended the 
immediate placement of warning, signs and to restrict access in 
this area. As part of a second removal action, a security fence 
was erected on May 27, 1993. 

Following the installation of warning signs and a fence, another 
geophysical survey was conducted using different instrumentation 
to search for non-metallic buried waste as well as other buried 
waste not discovered during the first metallic survey. This 
survey was completed in the summer of 1993. After an analysis of 
the results, EPA began excavating areas of known and suspected 
buried waste in April 1994. Some areas were found to be clean, 
while others contained a great deal of buried waste, corroded and 
leaking containers as well as glass bottles and vials, some empty 
and some containing material. 

From April through October 1994, approximately 3,200 containers 
and 850 tons of contaminated soil (other than the soil from the 
Beginners' Riding Ring) were excavated and transported off-site 
for disposal at permitted disposal facilities. In addition, to 
ensure that the geophysical surveys had identified all areas used 
for burying waste, additional test trenching was initiated in 
November 1994. Nine test trenches were excavated to a depth of 
approximately eight feet below grade. No waste materials were 
discovered in any of these test trenches. 

However, during the excavation of one additional test trench 
along the vegetated fence line on the eastern side of the site, 
more buried waste (a 55-gallon drum, two 5-gallon plastic lab 
jugs, a 40- milliliter (ml) vial, and a bag of resinous white 
material) was uncovered. This buried waste was consistent with 
the type of waste found in other burial areas on the site. As a 
result of this newly-discovered waste material, additional test 
trenches were excavated to delineate the extent of the buried 
waste. From November 1994 to May 1996, additional buried waste 
was excavated as part of EPA's removal activities. By June 1996, 



a total of approximately 7,000 containers and 12,000 tons of 
contaminated soil were excavated and transported off-site for 
disposal at permitted disposal facilities. 

Post-excavation sampling in the summer of 1996 revealed the 
presence of waste containers near the previously defined edge of 
the landfill. From September to November ,1996, EPA excavated and 
disposed of approximately 50 laboratory containers and 908 tons 
of contaminated soils from the southern face of the landfill. 

As a result of the excavation of laboratory containers and 
contaminated soils from the southern face of the landfill, a 
comprehensive investigation of the landfill area was initiated in 
the fall of 1996. As part of this investigation, twelve shallow 
test trenches were excavated near the perimeter of the landfill 
in January 1997. The results of the excavation indicated that 
the landfill contained buried containers, drums, and other waste 
materials. 

On March 11, 1998, EPA and the Potentially Responsible Party 
(PRP) entered into an Administrative Order on Consent (AOC) for 
the removal of the landfill area at the site. Between August 
1998 and June 1999, approximately 34,000 tons of soil, debris and 
non-native materials and 16,000 containers were excavated and 
shipped off-site to a permitted disposal facility. After 
completing the removal activities in June 1999, a small volume of 
radioactive and mixed wastes remained on-site in a secure area 
while off-site disposal arrangements were being finalized. The 
radioactive and mixed waste were removed for off-site disposal in 
December 1999 and June 2000, respectively. 

.Ciinmary of Remedial Actions 

EPA initiated a Remedial Investigation (RI) in October 1992. The 
purpose of the RI was to determine the nature and extent of the 
contamination in the surface and subsurface soils, sediments, 
surface water and groundwater at the site. The RI results 
indicated that the majority of the contaminant concentrations and 
frequency of detection were found to be relatively low throughout 
the site. However, the highest concentration of VOCs were 
observed in the groundwater near the landfill. Subsequent to the 
completion of the RI, the landfill was found to contain 
significant amounts of hazardous substances mixed with solid 
waste. 

As part of the RI, a baseline risk assessment was conducted to 
estimate the risks associated with the current and future site 
conditions. Based on the results of the RI, the risk assessment 
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concluded that the exposure to contaminated groundwater posed a 
potential threat to residents who currently utilize groundwater 
as their potable water supply or residents who will utilize 
groundwater in the future. The exposure to soils, surface water, 

sediments did not pose a significant risk. Following the 
completion of the RI, an FS was prepared which identified various 
alternatives for addressing the groundwater contamination at the 
site. A final RI/FS report was issued in August 1996. 

Based on the results from the final RI/FS report, a ROD was 
signed on_September 30, 1997 which selected a groundwater remedy 
tor the site. The major components of the selected remedy 
included the waterline extension and connection to the residences 
of Laurel Avenue and the Higgins' residence, the installation of 
on-site extraction wells, the construction of a pipeline to 
convey contaminated groundwater to the Higgins Farm Site for 
treatment and discharge to a surface water body, and the 
implementation of a monitoring program to ensure groundwater 
would achieve the federal and state MCLs and the promulgated 
NJGQSC. 

On May 19, 1998, EPA issued a Unilateral Administrative Order 
(UAO) to the PRP for the extension and connection of a water 
supply line to the ten residential properties on Laurel Avenue 
and the Higgins' residence on the site. However, after the UAO 
had been issued, two additional service connections were included 
in this remedial action, one for a newly-constructed home on 
Laurel Avenue, and one for a single resident property that 
required two separate water meters. The waterline extension and 
connection to the thirteen residences was completed in April 
1999, and a final Laurel Avenue Waterline Extension Remedial 
Action Report was approved by EPA on September 16, 1999. 

From October 1999 to September 2000, an approved pre-design 
investigation (PDI) to further delineate the extent of 
groundwater contamination, was conducted by the PRP. A final PDI 
Report was submitted in February 2001. Subsequently, the PRP 
prepared and submitted a focused Feasibility Study (FFS), dated 
June 2001, which re-evaluated several response actions for 
addressing the site groundwater contamination. 

DESCRIPTION OF SIGNIFICANT DIFFERENCES AND THE BASIS FOR THOSE 
DIFFERENCES 

I™ difference between the remedy selected in the September 1997 
ROD and the actions described in this ESD relate to the treatment 
an isposa of contaminated groundwater. The other components 
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of the selected remedy will remain the same. 

The primary remedial objectives for the remedy selected in the 
September 1997 ROD were to capture and treat the groundwater 
contamination found at the site, and limit the future off-site 
migration of the contaminated groundwater. 

Based on the FS, EPA selected Alternative 3B as the preferred 
remedial alternative for the groundwater remedy at the site. 
Alternative 3B includes the installation of on-site extraction 
wells, the construction of a pipeline for conveying extracted 
groundwater to- the Higgins Farm waste water treatment plant 
(WWTP) for treatment, the discharge of treated groundwater to 
surface water, and the implementation of a monitoring program to 
ensure the effectiveness of the remedy. 

As a result of the new information generated by the PDI, an FFS 
was prepared which re-evaluated two of the alternatives 
originally discussed in the FS. Alternative 3B (the ROD selected 
remedy) and Alternative 4B both meet the remedial objectives 
outlined for the site. Alternative 4B includes the installation 
of on-site extraction and reinjection wells, and the construction 
of a 10 gallons per minute (gpm) treatment plant. On-site 
reinjection of treated water had been rejected during the FS 
process. However, new data obtained from the PDI indicated that 
the overburden soils within the site were sufficiently deep (100 
feet) and permeable for re-injection of treated water. This 
treated water could, therefore, be successfully reinjected into 
the overburden near the center of the site and be recaptured by 
the aquifer from which it originated. Furthermore, the PDI had 
also, re-examined the installation of a pipeline to the Higgins 
Farm treatment plant (Alternative 3B) and determined that the 
pipeline route would present many more difficulties, which were 
not assessed during the FS, in obtaining permits, rights-of-way, 
and easements from off-site areas, including the crossing of 
Dirty Brook. In addition to the new information in the PDI, a 
natural attenuation study was conducted to determine whether 
groundwater conditions were suitable for biodegradation 
processes. The analytical results provided several lines of 
evidence that biodegradation for select VOCs may be occurring. 

As part of the FFS, a comparative analysis was conducted of the 
remedial alternatives. The results of this analysis indicated 
that both Alternative 3B and Alternative 4B would provide 
compliance with the identified applicable or relevant and 
appropriate requirements (ARARs), achieve the overall protection, 
of human health and the environment, and reduce the toxicity, 
mobility, and volume of the site-related contaminants. However, 
the analysis also indicated that the potential for off-site 
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discharge of contaminated groundwater from a pipeline failure 
associated with Alternative 3B could affect its long-term 
effectiveness compared to the on-site treatment of Alternative 
4B. In addition, the implementation of Alternative 3B would 
provide administrative uncertainties because of the requirements 
necessary for installing a pipeline off-site, such as obtaining 
easements and land owner access agreements, compared to the on-
site remedial activities for Alternative 4B. Finally, after the 
remedial design activities have been completed, Alternative 4B 
could be implemented within 6 months compared to 18 months for 
Alternative 3B. 

For Alternative 4B, the capital costs are estimated to be 
$729,350. Annual operation and maintenance is estimated to be 
$390,000. The present worth cost is estimated to be $2,700,000. 

For Alternative 3B, the capital costs are estimated to be 
$2,464,710. Annual operation and maintenance is estimated to be 
$338,000. The present worth cost estimated to be $4,300,000. 

Based on an evaluation of the two alternatives, EPA recommends 
Alternative 4B, instead of Alternative 3B, as the preferred 
groundwater remedy for the site. Alternative 4B includes the 
installation of extraction wells, on-site treatment from a WWTP, 
and reinjection of treated water into the aquifer. The extracted 
water will be piped to an on-site WWTP which includes 
flocculation, clarification, filtration followed by two granular-
activated carbon (GAC) vessels, and final pH adjustment. As part 
of this groundwater remedy, a Classification Exemption Area (CEA) 
would need to be implemented for the impacted groundwater at the 
site until the contaminant concentrations meet federal and state 
maximum contaminant levels (MCLs) and New Jersey Groundwater 
Quality Standards Criteria. Alternative 4B would require 
operation and maintenance which consists of performance 
monitoring of the system and groundwater to ensure achievement of 
remediation goals. 

The preferred alternative (Alternative 4B) is expected to cost 
approximately $1,600,000 less and provide the same level of 
protectiveness in significantly less time than the preferred 
remedy in the September 1997 ROD (Alternative 3B). In addition, 
the on-site treatment plant is more feasible to implement, and 
more cost-effective than the extension of an off-site pipeline 

SUPPORT AGENCY COMMENTS 

NJDEP concurs with EPA on this modified remedy. 



AFFIRMATION OF STATUTORY DETERMINATIONS 

EPA and NJDEP believe that the modified remedy remains protective 
with respect to human health and the environment, complies with 
federal and state requirements that were identified in the ROD 
and this ESD as applicable or relevant and appropriate to this 
remedial action, and is cost effective. In addition, the remedy 
continues to utilize permanent solutions and alternative 
treatment technologies to the maximum extent practicable for this 
site. 

PUBLIC PARTICIPATION 

In accordance with the NCP, a formal public comment period is not 
required when issuing an ESD. However, since the community had 
expressed an interest in the 1997 ROD preferred remedy, EPA will 
announce the availability of this ESD and provide a public 
availability session. 

Copies of the FFS, ESD and any other supporting documentation are 
available in the Administrative Record for this site maintained 
at the Mary Jacobs Memorial Library, Franklin Township Public 
Library and the U.S.Environmental Protection Agency (as described 
on Page 2) . 

Date 
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STATEMENT OF WORK 
Higgins Disposal Superfund Site 

Town of Kingston, Somerset County, New Jersey 

I. WORK TO BE PERFORMED 

The objectives of the work (hereinafter "Work," as defined in the Unilateral Administrative Order, 
(Order), U.S. EPA Index No. CERCLA-02-2003-2034 (In the Matter of the Higgins Disposal Site) 
to which this Statement of Work is attached) to be conducted at the Higgins Disposal Superfund Site 
(Site) entails the implementation of the remedy selected in the Environmental Protection Agency's 
(EPA's) December 9, 2002 Explanation of Significant Difference (ESD) for the Site, attached as 
Appendix 2 to the Order. The major components of the remedy are to: 

• Restore ground water to levels which meet the most stringent of the federal and state of New 
Jersey Maximum Contaminant Levels (MCLs) and New Jersey Ground Water Quality 
Standards (NJGWQS); 

• Control the off-site migration of contaminated groundwater; and 

• Conduct appropriate environmental monitoring to ensure the effectiveness of the remedy. 

Additional elements of the remedy include: 

• Treatment of the extracted ground water utilizing flocculation, clarification, filtration, 
granular activated carbon (GAC) units and final pH adjustment. 

• Reinjection of the treated effluent into the overburden water bearing zone. 

• Perform ground water sampling of on-site monitoring wells, sentinel wells and residential 
wells to ensure that the contamination concentrations are being reduced on-site and that the 
direction and magnitude of migrating contaminants do not result in exceedance of state and 
federal drinking water standards for individual supply wells. 

• Establish a classification exemption area (CEA) for impacted ground water until constituent 
concentrations in ground water meet the NJGWQS. 

The Work to be performed under the Order shall include, but shall not be limited to, the following: 

A. Remedial Design (RD) of the Remedial Action; 

B. Implementation of the Remedial Action (RA); and 

C. Operation and Maintenance (O&M) and long term monitoring related to the Work. 



II. PERFORMANCE STANDARDS 

Performance Standards are the cleanup standards and other measures to achieve the goals of the 
Remedial Action. 

The remedy shall comply with all Applicable or Relevant and Appropriate Requirements (ARARs) 
as set forth herein and the ESD, including, but not limited to, federal and State of New Jersey MCLs 
and New Jersey Ground Water Quality Standards. Accordingly, the remedy will eliminate and 
reduce the risk to human health and the environment at the Site. 

III. PROJECT SUPERVISION/MANAGEMENT 

All of the Work to be performed by Respondent pursuant to this Order shall be under the direction 
and supervision of a qualified New Jersey licensed engineer, hereinafter "project manager," the 
selection of which shall be subject to approval by EPA. Within fourteen (14) days after the effective 
date of this Order, Respondent shall submit to EPA and the New Jersey Department of 
Environmental Protection (NJDEP) in writing the name(s), title(s) and qualifications of the project 
manager, including primary support entities and staff, proposed for carrying out the work under this 
Order. With respect to any proposed project manager, Respondent shall demonstrate that the 
proposed project manager has a quality system that complies with ANSI/ASQC E4-1994, 
"Specifications and Guidelines for Quality Systems for Environmental Data Collection and 
Environmental Technology Programs," (American National Standard, January 5, 1995), by 
submitting a copy of the proposed project manager's Quality Management Plan (QMP). The QMP 
should be prepared in accordance with the specifications set forth in "EPA Requirements for Quality 
Management Plans (QA/R-2," (EPA/240/B-10/002, March 2001) or equivalent documentation as 
determined by EPA. If at any time Respondent proposes to use a different project manager, 
Respondent shall notify EPA and shall obtain approval from EPA before the new project manager 
performs any work under this Order. 

EPA will review Respondent's selection of a project manager according to the terms of this 
paragraph and Section XIV of this Order. If EPA disapproves of the selection of the project 
manager, Respondent shall submit to EPA within fourteen (14) days after receipt of EPA's 
disapproval of the project manager previously selected, a list of project managers, including primary 
support entities and staff, proposed for carrying out the work under this Order. EPA will thereafter 
provide written notice to Respondent of the names of the project managers that are acceptable to 
EPA. Respondent may then select any approved proj ect manager from that list and shall notify EPA 
of the name of the project manager selected within twenty-one (21) days of EPA's designation of 
approved project managers. 

IV. PRE-REMEDIAL DESIGN ACTIVITIES 

The pre-RD activities to be performed in the implementation of the selected remedy for the Site 
include, but are hot limited to, collecting groundwater samples and performing a hydrogeologic 
investigation, as deemed necessary by EPA, to optimize the placement of groundwater extraction 
wells. 
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V. REMEDIAL DESIGN ACTIVITIES 

Respondent shall perform the Remedial Design as specified herein and in the ESD. The RD 
activities to be performed in the implementation of the remedy for the Site include, but are not 
limited to, the following: 

A. Design of a ground water extraction/treatment system as outlined in the ESD. This -
design shall include, at a minimum, a determination of the number, depth, pumping 
rates, and location of the extraction wells. 

B. Design of a plan to provide for long-term ground water quality monitoring to 
evaluate the effectiveness of the remedial action. 

C. Development of a plan for the performance of air monitoring during construction 
activities at the Site to ensure that air emissions resulting from construction activities 
meet applicable or relevant and appropriate air emission requirements. 

D. Preparation of a plan for establishing institutional controls (e.g., CEA) designed to 
prevent direct contact with contaminated ground water and prohibit the installation 
and use of ground water wells at the Site until ground water cleanup standards are 
achieved. 

VI. REMEDIAL DESIGN WORK PLAN 

Within thirty (30) days of the date on which Respondent receives written notification from EPA of 
the approval of the project manager, Respondent shall submit a detailed Remedial Design Work Plan 
for the design of the selected remedy to EPA for review and approval. 

The Work Plan shall comply with CERCLA and relevant EPA guidance, including the EPA 
document entitled Guidance on Oversight of Remedial Designs and Remedial Actions performed by 
Potentially Responsible Parties, (OSWER directive 9355.5-01, EPA/540/g-90-001), dated April 
1990 and shall be in conformance with, inter alia, the Superfund Remedial Design and Remedial 
Action Guidance, OSWER Directive 9355.0-4A, and other EPA guidance documents. 

The Remedial Design Work Plan shall include plans and schedules for implementation of pre-RD 
and RD tasks, and shall include, but not be limited to, the following items as appropriate, the Quality 
Assurance Project Plan and a Health and Safety Contingency Plan, which shall comply with the 
following requirements: 

A. Quality Assurance Project Plan 

A Quality Assurance Project Plan (QAPP) shall be prepared consistent with EPA 
Requirements for Quality Assurance Project Plans for Environmental Data 
Operations, (EPA QA/R-5, March 2001), and shall include the following elements: 
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A detailed description of the sampling, analysis, and monitoring that shall be 
performed during the RD phase, consistent with this SOW, the ESD, and the 
Order. At a minimum, the QAPP shall provide the following: 

a. A plan for the performance of air monitoring, including air 
monitoring prior to and during construction at the Site, as necessary, 
to ensure that any air emissions resulting from the installation of the 
groundwater treatment system meets applicable or relevant and 
appropriate air emission requirements; and 

' b. A plan for defining the specific limits of the groundwater 
contamination. 

All sampling, analysis, data assessment, and monitoring shall be performed 
in accordance with the EPA Region II's Quality Assurance Homepage, http : 
//www.epa.gov/region02/desa/hsw/sops.htm, or an alternate EPA-approved 
test method, and the guidelines set forth in the Order. All testing methods and 
procedures shall be fully documented and referenced to established methods 
or standards. 

The QAPP shall also specifically include the following items: 

a. An explanation of the way(s) the sampling, analysis, and monitoring 
will produce data for the RD phase; 

b. A detailed description of the sampling, analysis, and testing to be 
performed, including sampling methods, analytical and testing 
methods, sampling locations and frequency of sampling; 

c. A map depicting sampling locations; and 

d. A schedule for performance of specific tasks. 

In the event that additional sampling locations and analyses are utilized or 
required, Respondent shall submit to EPA an addendum to the QAPP for 
approval by EPA. 

The QAPP shall address the following elements: 

Project Management 

a. Title and Approval Sheet 
b. Table of Contents and Document Control Format 
c. Distribution List 
d. Project/Task Organization and Schedule 

http://www.epa.gov/region02/desa/hsw/sops.htm


e. Problem Definition/Background 
f. Project/Task Description 
g- Quality Objectives and Criteria for Measurement Data 
h. Special Training Requirements/Certification 
i. Documentation and Records 

Measurement/Data Acquisition 

j- Sampling Process Design 
k. Sampling Methods Requirements 
1. Sample Handling and Custody Requirements 
m. Analytical Methods Requirements 
n. Quality Control Requirements 
0. Instrument/Equipment Testing, Inspection, and Maintenance 

Requirements 
P- Instrument Calibration and Frequency 
Q- Inspection/Acceptance Requirements for Supplies and Consumables 
r. Data Acquisition Requirements (Non-Direct Measurements) 
s. Data Management 

Assessment/Oversight 

t. Assessments and Response Actions 
u. Reports to Management 

Data Validation and Usability 

v. Data Review, Validation, and Verification Requirements 
w. Validation and Verification Methods 
X. Reconciliation with Data Quality Objectives 

In order to provide quality assurance and maintain quality control with 
respect to all samples to be collected, Respondent shall insure the following 

a. Quality assurance and chain-of-custody procedures shall be 
performed in accordance with EPA Region II's Quality Assurance 
Homepage, http://www.epa.gov/region02/desa/hsw/sops.htm, and the 
guidelines set forth in this Order. 

b. The laboratory to be used must be specified. If the laboratory 
participates in the Contract Laboratory Program (CLP) for the 
analysis to be performed for this investigation, then project specific 
Performance Evaluation (PE) samples will not be required, as CLP 
laboratories run EPA PEs on a quarterly basis. If the proposed 
laboratory does not participate in the CLP for the analyses required, 
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PE samples must be analyzed to demonstrate the capability to 
conduct the required analysis prior to being approved for use. Once 
a non-CLP laboratory has been selected, the laboratory should submit 
a copy of their Laboratory Quality Assurance Program Plan to EPA 
for review and approval. 

For any analytical work performed at a non-CLP laboratory, 
including that done in a fixed laboratory, in a mobile laboratory, or 
in on-site screening analyses, Respondant must submit to EPA a 
"Non-CLP Superfund Analytical Services Tracking System'' form for 
each laboratory utilized during a sampling event, within thirty (30) 
days after acceptance of the analytical results. Upon completion, 
such documents shall be submitted to the EPA Project Coordinator, 
with a copy of the form and transmittal letter to: 

Regional Sample Control Center Coordinator 
EPA Region 2 
Division of Environmental Science & Assessment 
2890 Woodbridge Avenue, Bldg. 209, MS-215 
Edison, NJ 08837 

c The laboratory utilized for analyses of samples must perform all 
analyses according to accepted EPA methods as documented in the 
Contract Lab Program Statement of Work for Organic Analysis, 
(OLM04.2) or the latest revision, and the Contract Lab Program 
Statement of Work for Inorganic Analysis, (ILM04.0) or the latest 
revision, or other EPA-approved test methods. 

d. Unless indicated otherwise in the approved QAPP, all data will be 
validated upon receipt from the laboratory. 

e. Submission of the validation package (checklist, report, and Form I 
containing the final data) to EPA, prepared in accordance with the 
provisions of Subparagraph g.>below. 

f. Assurance that all analytical data that are validated as required by the 
QAPP are validated according to the procedures stated in the EPA 
Region II Contract Lab Program Organics Data Review and 
Preliminary Review (SOP #HW-6, Revision 11), dated June 1996, or 
the latest revision, and the Evaluation of Metals Datafor the Contract 
Laboratory Program (SOP #HW-2, Revision 11), dated January 1992 
or the latest revision, or EPA-approved equivalent procedures. 
Region 2 Standard Operating Procedures are available at: 
http://www.epa.gov/region02/smb/sops.htm 
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g. Unless indicated otherwise in the approved QAPP, Respondant shall 
require deliverables equivalent to CLP data packages from the 
laboratory for analytical data. Upon the EPA's request, Respondant 
shall submit to the EPA the full documentation (including raw data) 
for this analytical data. EPA reserves the right to perform an 
independent data validation, data validation check, or qualification 
check on generated data. 

h. Respondant shall insert a provision in its contract(s) with the 
laboratory utilized for analyses of samples, which will require 
granting access to EPA personnel and authorized representatives of 
the EPA for the purpose of ensuring the accuracy of laboratory results 
related to the Site. 

Health and Safety Contingency Plan 

A Health and Safety Contingency Plan (HSCP) for all activities, except the pre-RD 
sampling activities, performed under the Order shall be developed by Respondent to 
address the protection of public health and safety and the response to contingencies 
that could impact public health, safety, and the environment. The HSCP shall satisfy 
the requirements of the Occupational Safety and Health Guidance for Hazardous 
Waste Site Activities, (June 1990, DHHS NIOSH Publication No. 90-117), and the 
Occupational Safety and Health Administration, U.S. Department of Labor (OSHA) 
requirements cited below: 

/ 

1. All site activities shall be performed in such a manner as to ensure the safety 
and health of personnel so engaged. All Site activities shall be conducted in 
accordance with all pertinent general industry (29 CFR Part 1910) and 
construction (29 CFR Part 1926) OSHA standards, and EPA's Standards 
Operating Safety Guides (OSWER, 1988), as well as any other applicable 
State and municipal codes or ordinances. All Site activities shall comply 
with those requirements set forth in OSHA's final rule entitled Hazardous 
Waste Operations and Emergency Response, 29 CFR §1910.120, Subpart H. 

2. The HSCP shall include, at a minimum, the following items: 

a. Plans showing the location and layout of any temporary facilities to 
be constructed on or near the Site; 

b. Description of the known hazards and evaluation of the risks 
associated with the Site and the potential health impacts related to the 

s' Site activities; 

c. List of key personnel and alternates responsible for Site safety, 
response operations, and protection of the public; 



d. Description of levels of protection (based on specified standards) to 
be utilized by all personnel; 

e. Delineation of Work, decontamination, and safe zones, and 
definitions of the movement of zones; 

f. Description of decontamination procedures for personnel and 
equipment, and handling and removal of disposable clothing or 
equipment; 

g. Incidental emergency procedures which address emergency care for 
personnel injuries and exposure problems, and containment measures. 
These procedures shall include evacuation routes, internal and 
external communications procedures for response to fire, explosion, 
or other emergencies, the name of the nearest hospital and the route 
to that hospital. Local agencies with the capability to respond to 
emergencies shall be identified and their capabilities shall be 
described. A description of the procedures for informing the 
community of these measures shall be outlined; 

h. Description of the personnel medical surveillance program in effect; 

i. Description of monitoring for personnel safety; 

j. Description of routine and special personnel training programs; and 

k. Description of an air monitoring program to determine concentrations 
of airborne contaminants to which workers on-Site and persons near 
the Site boundary may be exposed. The results of work-zone air 
monitoring may be used as a trigger for implementing Site-boundary 
air monitoring. 

C. Description of Pre-Remedial Design and Remedial Design Tasks 

The Remedial Design Work Plan shall include a detailed description of all other pre-
RD and RD tasks (see Sections IV and V above) to be performed, along with a 
schedule for performance of those tasks. Such tasks shall include, at a minimum, the 
preparation of the RD Reports required by Section VIII., below, and tasks necessary 
to ensure compliance with ARARs, as outlined herein and in the ESD. The Remedial 
Design Work Plan shall include an outline of the requirements of the RD Reports. 

1. Access and Other Approvals 

The Remedial Design Work Plan shall include descriptions of any approvals 
and institutional controls which Respondent will need to comply with the 
Order, with the exception of those approvals needed from the EPA. This 
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description shall detail how such approvals will be sought, and shall include 
a schedule for obtaining all necessary approvals. Such approvals shall 
include the consent of owners of property at or near the Site regarding access 
to conduct sampling, monitoring or other activities, in accordance with the 
Order, and approval from any off-Site facility accepting waste materials from 
the Site. This description shall be amended if subsequent approvals are 
required. 

2. RD Schedules, Draft Schedule for Remedial Action, O&M, and Monitoring 

The Remedial Design Work Plan shall include a schedule covering all pre-
RD and RD activities, including but not limited to, the submittal of RD 
Reports listed in Section VIII., below. The Remedial Design Work Plan shall 
also include a draft schedule for remedial action (RA), O&M, and monitoring 
activities. The schedule shall be in the form of a task/subtask activity bar 
chart or critical path method sequence of events. The schedules are 
dependent on EPA approval of project documents. 

3. The draft schedule for RA and monitoring activities may be revised during 
the remedial process, subject to the EPA's approval (see Sections VIII. A. 4. 
below). 

4. The RD schedule shall provide for the completion and submittal to EPA of 
the Final Design Report within six (6) months of EPA's written notification 
of approval of the Remedial Design Work Plan. 

5. The draft schedule for the RA shall provide for the completion of the 
construction of the Remedial Action within six (6) months of EPA's 
approval of the RA Work Plan (RAWP). 

VII. APPROVAL OF REMEDIAL DESIGN WORK PLAN 

EPA will either approve the Remedial Design Work Plan, or will require modification of 
such plan, in accordance with the procedures set forth in the Order. Upon approval by EPA, 
the Remedial Design Work Plan is incorporated into this Order as a requirement of this 
Order and shall be an enforceable part of this Order. 

Respondent shall implement the EPA-approved Remedial Design Work Plan in accordance 
with the schedules contained therein. Any violation of the approved Remedial Design Work 
Plan shall be a violation of this Order. Unless otherwise directed by EPA, Respondent shall 
not perform further Work at the Site prior to EPA's written approval of the Remedial Design 
Work Plan. 
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VIII. REMEDIAL DESIGN 

Respondent shall perform the pre-RD and RD activities in conformance with the Remedial 
Design Work Plan approved by the EPA and within the time frames specified in the RD 
schedule contained therein. The RD shall include the preparation of a Pre-Final RD Report 
(95% completion), and a Final RD Report (100% completion). 

A. Pre-Final and Final RD Reports 

The reports shall be submitted to the EPA and NJDEP in accordance with the 
schedule set forth in the approved Remedial Design Work Plan. Each RD report 
shall include a discussion of the design criteria and objectives, with emphasis on the 
capacity and ability to meet design objectives successfully. Each report shall also 
include the plans and specifications that have been developed at that point in time, 
along with a design analysis. The design analysis shall provide the rationale for the 
plans and specifications, including results of all sampling and testing performed, 
supporting calculations and documentation of how these plans and specifications will 
meet the requirements of the ESD and shall provide a discussion of any impacts these 
findings may have on the RD. The design report shall also include the following 
items (to the extent that work has been performed regarding the items), as 
appropriate: 

1. A technical specification for photographic documentation of the remedial 
construction work; 

2. A discussion of the manner in which the RA will achieve the Performance 
Standards; 

3. A plan for establishing a CEA designed to prevent direct contact with 
contaminated ground water and control groundwater well use until the 
drinking water standards are achieved; and 

4. A draft schedule for remedial action activities, and a preliminary schedule for 
monitoring activities. 

B. Additional Pre-Final/Final RD Report Requirements 

The pre-final and final RD reports shall include final plans and specifications, and, 
as appropriate: 

1. A discussion of the manner in which the pre-design components detailed in 
Section IV., above, for the Remedial Action will be considered; 

) 

2. Piping & instrumentation diagrams, as necessary, showing all equipment and 
control systems; 
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Table of Contents for the specifications, including a listing of items from the 
Construction Specifications Institute master format that are expected to be 
included in the construction specifications. This master format is presented 
in the Construction Specifications Institute's Manual of Practice, 1985 
edition, available from the Construction Specifications Institute, 601 Madison 
Street, Alexandria, Virginia 22314; 

Engineering plans representing an accurate identification of existing Site 
conditions and an illustration of the work proposed. Typical items to be 
provided on such drawings include, at a minimum, the following: 

a. Title sheet including at least the title of the project, a key map, the 
name of the designer, date prepared, sheet index, and EPA/NJDEP 
Project identification; 

b. All property data including owners of record for all properties within 
200 feet of the Site; 

c. A Site survey including the distance and bearing of all property lines 
that identify and define the project Site; 

d. All easements, rights-of-way, and reservations; 

e. All buildings, structures, wells, facilities, and equipment (existing and 
proposed) if any; 

f. A topographic survey, including existing and proposed contours and 
spot elevations for all areas that will be affected by the remedial 
activities, based on U.S. Coast and Geodetic Survey data; 

g. All utilities, existing and proposed; 

h. Location and identification of all significant natural features 
including, inter alia, wooded areas, water courses, wetlands, flood 
hazard areas, and depressions; 

i. Flood hazard data and 100-year and 500-year flood plain delineation; 

j. North arrow, scale, sheet numbers and the person responsible for 
preparing each sheet; 

k. Decontamination areas, staging areas, borrow areas and stockpiling 
areas; 

1. Miscellaneous detail sheets; 
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m. Definitions of all symbols and abbreviations; and 

n. A specification for a sign at the site. The sign should describe the 
project, the name of the contractor performing the RD/RA work or 
the Respondent, and state that the project is being performed under 
EPA oversight, and provide an EPA contact for further information. 

5. Survey work that is appropriately marked, recorded and interpreted for 
mapping, property easements and design completion; 

6. Drawings of all proposed equipment, improvements, details and all other 
construction and installation items to be developed in accordance with all 
applicable current standards and guidelines. Drawings shall be of standard 
size, approximately 24" x 36". A list of drawing sheet titles will be provided; 

7. Engineering plans (as necessary) indicating, at a minimum, the following: 

a. Site security measures; 

b. Roadways; and 

c. Electrical, mechanical, structural, and HVAC drawings, if required. 

8. Any value engineering proposals. 

9. An RA O&M Plan. The RA O&M Plan shall be prepared in accordance with 
the Superfund Remedial Design and Remedial Action Guidance, OSWER 
Directive 9355.0-4A. The RA O&M Plan shall include, but not be limited to, 
the following: 

a. a description of the personnel requirements, responsibilities, and 
duties, including a discussion for training, lines of authority; 

b. a description of all construction-related sampling, analysis, and 
monitoring to be conducted under the Order; and 

c. a description of all RA-related monitoring requirements associated 
with the groundwater treatment system. 

10. A Construction Quality Assurance Proj ect Plan (CQAPP), which shall detail 
the approach to quality assurance during construction activities at the Site, 
shall specify a quality assurance official (QA Official), independent of the 
project manager, to conduct a quality assurance program during the 
construction phase of the project. The CQAPP shall address sampling, 
analysis, and monitoring to be performed during the remedial construction 
phase of the Work. Quality assurance items to be addressed include, at a 

-12-



minimum, the following: 

a. Inspection and certification of the Work; 

b. Measurement and daily logging; 

c. Field performance and testing; 

d. As-built drawings and logs; 

e. T esting of the Work to establish whether the design specifications are 
attained; and 

f. Testing methods appropriate to remedial construction including, at a 
minimum, testing of remedial construction materials, as necessary, 
prior to use, and testing of constructed remedial components to ensure 
that they meet design specifications. 

11. A report describing those efforts made to secure access and institutional 
controls and obtain other approvals and the results of those efforts (see 
Section VI. C., above). Legal descriptions of property or easements to be 
acquired shall be provided. 

12. A final engineer's construction cost estimate, which may be provided under 
separate cover concurrent with submittal of the Final RD Report. 

13. A plan for implementation of construction and construction oversight. 

14. A proposed schedule for implementing all of the above. 

APPROVAL OF RD REPORTS 

A. EPA will review and comment on each of the RD Reports. Respondent shall make 
those changes required by the EP A's comments/modifications in accordance with the 
procedures set forth in the Order. 

B. Changes required by EP A's comments on the Pre-F inal RD Report (95 % completion) 
shall be made in the Final RD Report (100% completion). 

C. EPA will either approve the Final RD Report (100% completion) or require 
modifications, in accordance with the procedures set forth in the Order. 

D. Upon EPA approval, the Final RD Report is incorporated into this Order as a 
requirement of this Order and shall be an enforceable part of this Order. 

-13-



X. REMEDIAL ACTION 

A. Within twenty-one (21) days after the approval of the Final RD Report (100% 
completion) by EPA, Respondent shall notify EPA in writing of the name, title, and 
qualifications of any construction contractor proposed to be used in carrying out 
work under this Order. With respect to any proposed construction contractor, 
Respondent shall demonstrate that the proposed construction contractor has a quality 
system that complies with ANSI/ASQC E4-1994, "Specifications and Guidelines for 
Quality Systems for Environmental Data Collection and Environmental Technology 
Programs (American National Standard, January 5, 1995), by submitting a copy of 
the proposed project manages's QMP. The QMP should be prepared in accordance 
with the specifications set forth in "EPA Requirements for Quality Management 
Plans (QA/R-2)," (EPA/240/B-01/002, March 2001) or equivalent documentation as 
determined by EPA. EPA shall thereafter provide written notice of the name(s) of 
the contractor(s) it approves, if any. Respondent may select any approved contractor 
from that list and shall notify EPA of the name of the contractor selected within 
twenty one (21) days of EPA's designation of approved contractors. If at any time 
Respondent proposes to change the construction contractor, Respondent shall notify 
EPA and shall obtain approval from EPA as provided in this paragraph, before the 
new construction contractor performs any work under this Order. If EPA 
disapproves of the selection of any contractor as the construction contractor, 
Respondent shall submit a list of contractors that would be acceptable to them to 
EPA within thirty (30) days after receipt of EPA's disapproval of the contractor 
previously selected. 

B. Within thirty (30) days of the award of the RA contract, Respondent shall submit an 
Remedial Action Work Plan (RAWP) for remedial construction activities. The 
RAWP shall include, at a minimum, the following items: 

1. If applicable, a "Request for Modification of Approved Final RD Report," 
including any requests for modification of the approved Final RD Report, 
based on construction methods identified by the contractor(s), or proposed 
modification of the construction schedule developed under Section VIII., 
above, or any other requests for modification, subject to EPA approval in its 
sole discretion. 

2. A Site Management Plan (SMP) for RA activities. The SMP for RA shall 
include, at a minimum, the following items: 

a. Tentative identification of the RA Project Team (including, but not 
limited to the construction contractor). 

( 

b. A final schedule for the completion of the RA and all major tasks 
therein, as well as a schedule for completion of required plans, and 
other deliverables (see Section VI. C., above). 
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c. Methodology for implementation of the Construction Quality 
Assurance Project Plan (developed during the RD). 

d. Methodology for implementation of the RA O&M Plan. 

e. Procedures and plans for the decontamination of construction 
equipment and the disposal of contaminated materials. 

f. Methods for satisfying any permitting requirements. 

g. Discussion of the methods by which construction operations shall 
proceed. Discussion shall include the following: 

(1) Timing of and manner in which activities shall be sequenced; 

(2) Preparation of the Site including security, utilities, 
decontamination facilities, construction trailers, and 
equipment storage; 

(3) Coordination of construction activities; 

(4) Site maintenance during the RA; 

(5) Coordination with local authorities regarding contingency 
planning and potential traffic obstruction; and 

i 

(6) Entry and access to the Site during the construction period(s) 
and periods of inactivity, including provisions for 
decontamination, erosion control, and dust control. 

h. Discussion of construction quality control, including: 

A. Methods of performing the quality control inspections, 
including when inspections should be made and what to look 
for; 

B. Control testing procedures for each specific test. This 
includes information which authenticates that personnel and 
laboratories performing the tests are qualified and the 
equipment and procedures to be used comply with applicable 
standards; 

C. Procedures for scheduling and managing submittals, 
including those of subcontractors, off-Site fabricators, 
suppliers, and purchasing agents; and 
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D. Reporting procedures including frequency of reports and 
report formats. 

3. A Quality Assurance/Quality Control Proj ect Plan (QAPP) shall be prepared 
consistent with EPA Requirements for Quality Assurance Project Plans for 
Environmental Data Operations, (EPA QA/R-5, March 2001) (see Section 
VIA., above, for these requirements). 

4. An updated HSCP for the Remedial Construction phase of the Work (see 
Section VI. B., above, for these requirements). The HSCP shall address 
health and safety measures to be implemented and observed by construction 
personnel, as well as recommended health and safety measures for the 
adjacent community and general public, together with a description of the 
program for informing the community of these recommendations. The HS CP 
shall include the name of the person responsible in the event of an emergency 
situation, as well as the necessary procedures that must be taken in the event 
of an emergency, as outlined in the Order. 

C. Approval of Remedial Action Work Plan 

EPA will either approve the RAWP or require modification of it in accordance with 
the procedures set forth in the Order. Upon approval by EPA, the RAWP is 
incorporated into this Order as a requirement of this Order and shall be an 
enforceable part of this Order. 

D. Performance of Remedial Construction 

1. Upon the EPA's written approval of the RAWP, Respondent shall initiate the 
remedial construction in accordance with the RAWP and the approved Final 
Design Report, which includes the approved remedial construction schedule. 

2. During performance of the remedial construction, Respondent may identify 
and request EPA approval for field changes to the approved RAWP Final 
Design Report and construction schedule, as necessary, to complete the work. 
EPA will either approve, disapprove, or require modification of any requests 
for field changes in accordance with the procedures set forth in the Order. 

E. Operation and Maintenance Manual 

1. No later than thirty (30) days prior to the scheduled completion date of the 
remedial construction phase, Respondent shall submit to the EPA an O&M 
Manual. The O&M Manual shall conform to the EPA guidelines contained 
in Considerations for Preparation of Operation and Maintenance Manuals, 
EPA 68-01-0341. 
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2. The O&M Manual shall include, at a minimum, the following: 

a. An amended QAPP consistent with Section VI.A., above. 

b. An HSCP for O&M activities consistent with Section VI.B., above. 

c. A discussion of potential operating problems and remedies for such 
problems. 

d. A discussion of alternative procedures in the event of system failure. 

e. A schedule for equipment replacement. 

f. An O&M and monitoring schedule. 

3. EPA will either approve the O&M Manual or require modification of it, in 
accordance with the procedures set forth in the Order. 

4. Proposed modifications to the approved O&M Manuel may be submitted to 
EPA for consideration upon completion of construction or thereafter if 
Respondent can demonstrate that such modifications would enhance and/or 
maintain the environmental monitoring programs. 

5. EPA will either approve, disapprove, or require modifications of the request 
for modification of the O&M Manual in accordance with the procedures set 
forth in the Order. 

PRE-FINAL AND FINAL INSPECTIONS, REMEDIAL ACTION REPORTS, 
NOTICE OF CONSTRUCTION COMPLETION 

A. At least fourteen (14) days prior to the completion of construction, Respondent and 
their contractor(s) shall be available to accompany EPA personnel and/or their 
representatives on a pre-final inspection. Each pre-final inspection shall consist of 
a walkover of the Site to determine the completeness of the construction and its 
consistency with the RD Reports, the Order, the ESD and applicable federal and state 
laws, rules, and regulations. 

B. Following each pre-final inspection, EPA will either specify the necessary corrective 
measures to the construction phase of the Remedial Action, as appropriate, or 
determine that construction is complete. If EPA requires corrective measures, 
Respondent shall undertake the corrective measures according to a schedule 
approved by EPA- Within fourteen (14) days after completion of the construction of 
the corrective measures, Respondent and their contractor(s) shall be available to 
accompany EPA personnel or their representatives on an inspection as provided for 
in the preceding paragraph. Said inspection will be followed by further directions 
and/or notifications by EPA as provided above in this paragraph. 

\ 
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Within twenty-one (21) days of the date that Respondent concludes that they have 
met the remedial action groundwater Performance Standards as specified in the ESD 
and this SOW, Respondent shall schedule and conduct a final inspection for 
Remedial Action to be attended by Respondent and EPA, NJDEP, and/or their 
respective its representatives. The final inspection will consist of a walk-through of 
the project to determine the completeness of the Remedial Action and its consistency 
with the ESD, this SOW, and the Order. EPA may direct Respondent to correct any 
deficiencies identified during the inspection. Respondent shall implement the tasks 
necessary to correct any deficiencies in accordance with the specifications and 
schedules established by EPA. Within fourteen (14) days of completion of the tasks, 
Respondent shall be available to accompany EPA and NJDEP personnel and/or their 
respective representatives on a follow-up inspection. If, after the final inspection for 
Remedial Action (or the follow-up inspection, if required), Respondent still believes 
that the remedial action Performance Standards have been attained, within thirty (30) 
days of the final inspection for Remedial Action (or the follow-up inspection, if 
required), Respondent shall submit a Draft Interim Remedial Action Report, as set 
forth in Subsection D., below. 

The Draft Interim Remedial Action Report set forth in Subsection C., above, shall 
include the following sections: 

1. Introduction 

a. Include a brief description of the location, size, environmental setting, 
and operational history of the site. 

b. Describe the operations and waste management practices that 
contributed to contamination of the site. 

c. Describe the regulatory and enforcement history of the site. 

d. Describe the maj or findings and results of site investigation activities. 

e. Briefly outline prior removal and remedial activities at the site. 

2. Background 

a. Summarize requirements specified in the ESD. Include information 
on the cleanup goals, institutional controls, monitoring requirements, 
operation and maintenance requirements, and other parameters 
applicable to the design, construction, operation, and performance of 
the RA. 

b. Provide additional information regarding the basis for determining 
the cleanup goals, including planned future land use. 
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c. Summarize the RD, including any significant regulatory or technical 
considerations or events occurring during the preparation of the RD. 

d. Identify and briefly discuss any and all ROD Amendments, ESDs or 
technical impracticability waivers. 

Construction Activities 

a. Provide a step-by-step summary description of the activities 
undertaken to construct and implement the RA (e.g., mobilization and 
site preparatory work; construction of the treatment system; 
associated site work, such as fencing and surface water collection and 
control; system operation and monitoring; and sampling activities). 

b. Refer the reader to the Appendices for characteristics, site conditions, 
and operating parameters for the system. 

Chronology of Events 

a. Provide a tabular summary that lists the major events for the 
Remedial Action and associated dates of those events, starting with 
ESD signature. 

b. Include significant milestones and dates, stich as, remedial design 
submittal and approval; mobilization and construction of the remedy; 
significant operational events such as treatment system, application 
start-up, monitoring and sampling events, system modifications, 
operational down time, variances or noncompliance situations, and 
final shutdown or cessation of operations; final sampling and 
confirmation-of-performance results; required inspections; 
demobilization; and completion or startup of post-construction 
operation & maintenance activities. 

c. Indicate when cleanup goals are projected to be achieved for the 
ground water restoration. 

Performance Standards and Construction Quality Control 

a. Describe the overall performance of the technology in terms of 
comparison to cleanup goals. 

b. For treatment remedies, identify the quantity of material treated, the 
strategy used for collecting and analyzing samples, and the overall 
results from the sampling and analysis effort. 
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c. Provide an explanation of the approved construction quality 
assurance and construction quality control requirements or cite the 
appropriate reference for this material. Explain any substantial 
problems or deviations. 

d. Provide an assessment of the performance data quality, including the 
overall quality of the analytical data, with a brief discussion of 
QA/QC procedures followed, use of a QAPP, comparison of 
analytical data with data quality objectives. 

Final Inspection and Certifications 

a. Report the results of the various RA contract inspections, and identify 
noted deficiencies. 

b. Briefly describe adherence to health and safety requirements while 
implementing the RA. Explain any substantial problems or 
deviations. 

c. Summarize details of the institutional controls (e.g., the type of 
institutional control, who will maintain the control, who will enforce 
the control). 

d. Describe results of pre-certification inspection. 

e. This section shall include a certification statement, signed by a 
responsible corporate official of one or more of the Respondent or by 
the Respondent project coordinator, which states the following: 

"To the best of my knowledge, after thorough investigation, I certify 
that the information contained in or accompanying this submission is 
true, accurate and complete. I am aware that there are significant 
penalties for submitting false information, including the possibility 
of fine and imprisonment for knowing violations." 

Continued Operation and Maintenance Activities 

a. Describe the general activities for post-construction operation and 
maintenance activities, such as monitoring, site maintenance, and 
closure activities. 

b. Identify potential problems or concerns with such activities. 

c. Describe the future ground water restoration activities to meet 
cleanup goals. 
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8. Summary of Project Costs 

a. Provide the actual final costs for the project. If actual costs are not 
available, provide estimated costs. 

b. Provide the costs previously estimated in the ESD for the selected 
remedy, including, as applicable, RA capital costs, RA operating 
costs, and number of years of operation. Adjust the estimates to the 
same dollar basis year as the actual project costs, and provide the 
index used. 

c. Compare actual RA costs to the adjusted ESD estimates. If outside 
range of -30 to +50 present, explain the reason for the difference. 

d. Refer the reader to the Appendix for a detailed breakdown of costs. 

9. Observations and Lessons Learned 

Provide site-specific observations and lessons learned from the 
project, highlighting successes and problems encountered and how 
they were resolved. 

10. Contact Information 

Provide contact information (names, addresses, phone numbers, and 
contract/reference data) for the major design and remediation 
contractors, as applicable. 

11. Appendices: Cost and Performance Summary 

a. The specific parameters for documenting cost and performance 
information are presented in the Guide to Documenting and 
Managing Cost and Performance Information for Remediation 
Projects, EPA 542-B-98-007. 

b. Identify the matrix characteristics and site conditions that most 
affected the cost and performance, the corresponding values measured 
for each characteristic or condition, and the procedures used for 
measuring those characteristics or conditions. 

c. Identify the operating parameters specified by the remediation 
contractor that most affected the cost and performance, the 
corresponding values measured for each parameter, and the 
procedures used for measuring those parameters. These items include 
system throughput, pumping rate, flow rate, mixing rates, residence 
time, operating pressure and temperature, moisture content, and pH. 
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d. Provide a detailed breakout of the actual RA capital costs, estimated 
RA operating costs (costs to operate and maintain the water treatment 
system). 

e. Provide supplemental information in appendices to the Remedial 
Action Report. These could include a map of the site and operable 
unit, a schematic of the treatment system, supplemental performance 
information, and a list of references. 

E. EPA will either approve the Draft Interim Remedial Action Report, thus making 
them the Final Remedial Action Report, require modifications of them, and/or 
require corrective measures to fully and properly implement the Remedial Action, 
in accordance with Subsections B. or C., above. 

XII. PERFORMANCE OF CONTINUED OPERATION OF THE REMEDIAL ACTION 

A. Upon EPA's approval of the Remedial Action Report for the Remedial Work (see 
Section XI. E., above), Respondent shall continue remedial action and monitoring 
activities in accordance with the approved O&M Manual. 

B. Notice of Completion and Final Remedial Action Report for Remedial Work 

1. Within thirty (3 0) days of the date that Respondent concludes that they have 
met the Performance Standards as specified in the ESD and this SOW for the 
third consecutive year (or a shorter period if approved by EPA in its sole 
discretion), or, if alternative remedial strategies are authorized by EPA, 
within thirty (30) days of completion of those strategies, Respondent shall 
submit to EPA a Notice of Completion and a Final Remedial Action Report. 
The Final Remedial Action Report shall be in the format specified in section 
XI. D. 

2. EPA will determine whether the RA (including any alternative remedial 
strategies) has been completed in accordance with the standards, 
specifications and reports required by the Order. If EPA determines that they 
have not been so completed, EPA will notify Respondent in writing of those 
tasks which must be performed to complete the RA (including any alternative 
remedial strategies). Respondent shall then implement the specified activities 
and tasks in accordance with the specifications and schedules established by 
EPA and shall then submit a further report on the specified activities and 
tasks and certification signed by a registered New Jersey professional 
engineer, within thirty (30) days after completion of the specified activities 
and tasks. Any modifications to the Final Report for the RA required by EPA 
shall be in accordance with the procedures set forth in the Order. 
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3. Upon EP A's certification of completion of the RA (including any alternative 
remedial strategies), Respondent shall perform post-remediation monitoring 
in accordance with the Post-Remediation Monitoring Plan, as set forth in 
Section XIII., below. 

Goal for Aquifer Restoration 

1. As set forth in the ESD, the Performance Standards for aquifer restoration at 
the Site are the federal and state of New Jersey MCLs, and the promulgated 
NJGWQS. Respondent shall continue the remedial action related to the 
ground water remediation system until the Performance Standards have not 
been exceeded for a period of three (3) consecutive years, or a shorter period 
if approved by EPA in its sole discretion. 

2. Respondent may petition EPA in writing for authorization to amend the 
ground water O&M Manual if, based on the results of ground water 
monitoring, Respondent believe that some or all of the Performance 
Standards specified in the ESD will not be reached in the time period 
projected in the approved O&M Manual. Respondent shall not submit such 
a petition until they have performed O&M of the ground water remediation 
system for at least five (5) years from the date of EPA's approval of the Final 
Remedial.Action Report, as set forth in Section XI. C. and E., above. 

3. Respondent's petition for authorization to amend the ground water O&M 
Manual shall include, at a minimum, the following information, as well as 
any other information and analyses EPA requests prior to or following 
submission of the petition: 

a. a list identifying each Performance Standard that has not been met; 

b. a description of any. changes in the conceptual model for Site 
contamination since issuance of the ESD, including geological, 
hydrogeologic, and geochemical characterizations; 

c. comprehensive groundwater monitoring data relevant - to the 
groundwater remedy implemented; 

d. , an analysis of the performance of the groundwater remedy which 
describes the spatial and temporal trends in groundwater contaminant 
concentrations within the groundwater plume (e.g., whether 
contaminant migration has been effectively prevented (as well as any 
reduction or changes in the overall size or location of the groundwater 
plume), or stabilized (or very slow decreases in contaminant 
concentrations)); 

e. a description of any proposed contingency measures; and 
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f. a predictive analysis of the approximate time frame required to 
achieve the Performance Standards with both the existing 
groundwater remediation system and that to be implemented with any 
proposed contingency measures using methods appropriate for the 
data and Site-specific conditions. Such analysis shall also address the 
uncertainty, if any, inherent in these predictions. The petition shall 
not be deemed complete until all information and analyses required 
and/or requested by EPA are submitted by the Respondent. 

D. If, based on the results of ground water monitoring, EPA believes that one or more 
of the Performance Standards specified in the ESD will not be reached in the time 
period projected in the approved O&M Manual and Respondent have not petitioned 
EPA in writing for authorization to amend the O&M Manual, EPA may require 
Respondent to implement contingency measures and to submit a Contingency 
Measures Plan (see Section XII. E., below). 

E. A Contingency Measures Plan shall be submitted to EPA by Respondent within 
thirty (30) days of receipt of EPA's written determination that contingency measures 
are appropriate. The Contingency Measures Plan shall: 

1. address design, construction, and O&M of the Contingency Measures, as 
appropriate; 

2. include an amended QAPP and HSCP for O&M activities, as appropriate; 
and 

3. include a schedule for the implementation of the Contingency Measures. 

F. EPA will either approve the Contingency Measures Plan or disapprove and/or require 
modification of such plan, in accordance with the procedures set forth in the Order. 

G. Respondent shall commence with the implementation of the Contingency Measures 
Plan within thirty (30) days of receipt of EPA's written approval of the Contingency 
Measures Plan. 

H. No action taken by EPA pursuant to this Section of the SOW, including EPA's 
decision on Respondent's petition(s), shall be subj ect to dispute resolution or judicial 
review. 

XIII. POST REMEDIATION MONITORING PLAN 

A. Within thirty (30) days of the date on which all designated ground water monitoring 
points have recorded readings less than or equal to the Performance Standards 
specified in the ESD and this SOW for the third consecutive year (or a shorter period 
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if approved by EPA in its sole discretion), or within sixty (60) days of the date that 
EPA determines, in its sole discretion, that one or more ARAR waivers are granted 
and all other ground water ARARs have been met and/or waived, Respondent shall 
submit to EPA a Post-Remediation Monitoring (PRM) Plan. 

B. The PRM Plan shall include, at a minimum, the following: 

1. A QAPP for PRM activities consistent with Section VI. A., above; 

2. An HSCP for PRM activities consistent with Section VI. B., above; 

3. A description of work to be performed under PRM activities; and 

4. A PRM schedule that identifies the frequency of monitoring and when these 
activities will commence. 

C. EPA will either approve the PRM Plan, or require modification of it, in accordance 
with the procedures set forth in this Order. 

XIV. POST REMEDIATION MONITORING 

A. Upon EP A's approval of the PRM Plan, Respondent shall commence with the PRM 
program for a period of five (5) years, in accordance with the PRM Plan, which 
includes the PRM schedule. 

B. If ground water contaminant concentrations increase above the Performance 
Standards (as specified in the ESD and this SOW), during post-remediation 
monitoring, EPA will evaluate the need to reinstate the remediation system and may 
require Respondent to do so. 

C. Notice of Completion and Final Report for Post-Remediation Monitoring 

1. Within five (5) days of the completion of post-remediation monitoring, 
Respondent shall submit to EPA a Notice of Completion for 
Post-Remediation Monitoring. The Notice of Completion for 
Post-Remediation Monitoring shall be signed by a New Jersey registered 
professional engineer meeting any and all requirements of applicable F ederal, 
State, and local laws, and shall certify that the PRM activities have been 
completed in full satisfaction of the requirements of the Order, this SOW, and 
all plans, specifications, schedules, reports and other items developed 
hereunder. ^ 

2. Within thirty (30) days of the completion of post-remediation monitoring, 
Respondent shall submit to EPA a Final Report for Post-Remediation 
Monitoring. The Final Report for Post-Remediation Monitoring shall 
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summarize the Work performed under the PRM Plan and the data so 
generated. Deliverables under the Final Report for Post-Remediation 
Monitoring shall be signed by a New Jersey registered professional engineer 
meeting any and all requirements of applicable Federal, State, and local laws, 
and shall certify that the PRM activities and report deliverables have been 
completed in full satisfaction of the requirements of the Order, this SOW, and 
all plans, specifications, schedules, reports and other items developed 
hereunder. Any modifications to the Final Report for Post-Remediation 
Monitoring required by EPA shall be in accordance with the procedures set 
forth in the Order. 

3. EPA will determine whether the PRM activities or any portion(s) thereof 
have been completed in accordance with the standards, specifications, and 
reports required by this Order. If EPA determines that PRM activities have 
not been so completed, EPA will notify Respondent in writing of those tasks 
which must be performed to complete the post-remediation monitoring. 
Respondent shall then implement the specified activities and tasks in 
accordance with the specifications and schedules established by EPA and 
shall then submit a further report on the specified activities and tasks, 
certified by a New Jersey registered professional engineer, within thirty (30) 
days after completion of the specified activities and tasks. EPA will notify 
Respondent in writing when PRM activities have been completed in 
accordance with the requirements of the Order. 

XV. INSTITUTIONAL CONTROLS 

Institutional Controls shall be required to prohibit the installation and use of ground water 
wells at the Site for the purpose of drinking water until ground water cleanup standards are 
achieved. Respondent shall secure institutional controls in accordance with the procedures 
set forth in the Order. The restrictions shall be maintained until EPA notifies Respondent 
that EPA has determined, after a reasonable opportunity for review and comment by the State 
of New Jersey, that the restrictions may be lifted from the Site, or a portion of the Site, 
without posing a threat to human health and the environment. 

XVI. CERTIFICATION OF COMPLETION OF THE WORK 

Within ninety (90) days after Respondent conclude that all phases of the Work required by 
the Order have been fully performed, Respondent shall schedule and conduct a pre-
certification inspection to be attended by Respondent and EPA. If, after the pre-certification 
inspection, Respondent believes that the Work has been fully performed, Respondent shall 
submit a written report by a New Jersey registered professional engineer stating that the 
Work has been completed in full satisfaction of the requirements of this Order. If, after 
review of the written report, EPA, after reasonable opportunity for review and comment by 
the State, determines that any portion of the Work has not been completed in accordance 
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with this Order, EPA will notify Respondent in writing of the activities that must be 
undertaken by Respondent pursuant to this Order to complete the Work. 

If EPA concludes, based on the initial or any subsequent request for Certification of 
Completion by Respondent and after a reasonable opportunity for review and comment by 
the State, that the Work has been performed in accordance with this Order, EPA will so 
notify Respondent in writing. 

EP A's notification shall not limit EP A's right to perform periodic reviews pursuant to section 
121(c) of CERCLA, 42 U.S.C. 9621(c), or to take or require any action that in the judgment 
of EPA is appropriate at the Site, in accordance with 42 U.S.C. 9604, 9606, or 9607. 
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